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We took our tuning fork to 
ashington recently and continually 
pped it on our heel to set it up into 
brations, thereupon placing it to 
rear. We were trying to ascertain 
keynote in Washington, for 
ually the key in which the fiddle 
being played at Washington is the 
y that governs the song and dance 
our economic and social life 
roughout the country. 
When we took our tuning fork to 
¢ Capitol a year ago we found that 
: popular key was that of the theme 
, “The Song is Ended But the 
elody Lingers On.” In other words, 
New Deal was in fact “ausge- 
gen,” but Truman and his advis- 
s were still rather fiddling away in 
? same minor key. 
The Republican-dominated Con- 
*sS Was in session during our re- 
t trip and our tuning fork indi- 
ted a major key was the dominant 
le. Cut down expenses, plan na- 


bnal defense unceasingly, and spank 
vor. 




























One of the prominent senators sug- 
ted, for instance, that the budget 
the Army and Navy can be cut 
ch more severely than meets the 
€. His argument is that in the next 
ush button war” there will not be 
for a large standing army or 
fantry. Rather should a large share 
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by Harold A. Knight News Editor 


Ascertaining the Keynote of Washington Thought 


ot the money be spent for technical 
development. Again he suggests a 
severe cut in the number of govern- 
ment employees. Use 1938 as a yard 
stick in determining the number of 
employees needed, he suggésts. 

National preparedness was also 
very much in the mind of another 
prominent Washingtonian, who was 
formerly with Army Ordnance. “We 
have tempted Providence by our 
unpreparedness seven times since 
1779. Surely by now we have learned 
our lesson of preparedness. More- 
over, right now we do not have the 
materials and resources such as cop- 
per and other fundamental materials 
to fight another war.” From another 
source we hear that by March the 
Reconstruction Finance Corp. will 
have in its reserves scarcely a pound 
of copper, by contrast with 170,000 
tons of zinc. 

Then we listened to a man promi- 
nent in the labor department. He 
is apparently fearful that the Repub- 
licans will be too severe with labor. 
He said: “I think there is a reason- 
able probability of industrial peace 
over the next several months. We've 
gone through the era of most de- 
structive disputes.” Then he went on 
to say: “To have a democracy we've 
got to have delays and inconveni- 
ences. Collective bargaining is neces- 








sary in a democracy and we mustn't 
throw away what we have painstak- 
ingly built up. Pass a law against the 
closed shop and you'll have chaos.” 


Line-Up of the Metals 


There has been a decided trend 
towards nonferrous metals over the 
past half century, stated Dr. Zay 
Jeffries, General Electric Co., noted 
metallurgist and medal winner, who 
spoke before the New York Chapter, 
American Society for Metals, in early 
February. Thus, prior to 1890 pro- 
duction of iron and steel, in ratio to 
nonferrous metals, was 19 to 1, which 
changed to 14 to 1 by 1935. During 
the war the ferrous metals made a 
slight relative gain, the ratio being 
1514 to 1, but this was not represen- 
tative because the warring nations 
used what metals they could get 
hands on and not what were best for 
the end uses necessarily. 

The early 1920’s mark the begin- 
ning of a “quality” phase in metals, 
the consumers getting away from 
mere bulk and tonnage and empha- 
sizing tailor-made metals, of which 
alloys play prominent roles. This 
growth of alloys promoted use of 
nonferrous metals. Metals are being 
used in combinations as never before 
—and not necessarily as alloys. 

One metal has caused three revolu- 
tions in industry during the past half 
century. Thus, tungsten, in form of 
high-speed steel, made it possible to 


3 
















THE NEW ARITHMETIC IN STEEL 


In production per ton— 
] ton N-A-X High -Tensile = 1% tons Carbon Sheet Ste, 











T= new arithmetic in steel is as simple, under- 
standable—and as well worth remembering— 
as the multiplication tables. 


N-A-X HIGH-TENSILE permits the use of lighter 
sections—as much as 25% lighter. Less steel is used 
per unit; more units are produced per ton. Yet 
finished products actually are stronger and more 
durable—thanks to the greater strength and tough- 
ness, the greater resistance to fatigue and corrosion, 
of N-A-X HIGH-TENSILE steel. 


N-A-X HIGH-TENSILE also has excellent weldability, 
and can be cold-formed and deep-drawn to excep- 
tional degrees for a high-strength steel. 


GREAT LAKES STEEL CORPORATION 


* 


COPY RIGHT 1 GREAT LAKES STEEL CORPORATION 


The tremendous demand for N-A-X HIGH-TENSILE 
makes it impossible right now to promise normal 
delivery on new orders. However, our engineers 
will be glad to show you how to make the most o! 
the new arithmetic in steel in figuring your plans 


for the future. 


HIGH-TENSILE STEEL | 


N-A-X ALLOY DIVISION «+ DETROIT 18, MICHIGAN 
UNIT OF NATIONAL STEEL CORPORATION 
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ccomplis! in five days what formerly 
jemanded six in industrial work. The 
cond revolution was introduction 
into electric lamp filaments; the third 
being as tungsten cemented carbides. 
fr may have been the last that was 
most responsible for our ally winning 
he Battle of Britain in August- 
September, 1940, for carbide tools 
ave the British and us enough 
speedy production to keep plenty of 
fighter aircraft in the air. (Radar 
must not be overlooked. ) 

Uranium, which we've been “kick- 
ing around” for 40 years, may easily 
cuse more industrial revolution than 
did tungsten. 

Dr. Jeffries presented an interest- 
ing statistical study of metals and 
their relative importance from stand- 
point of quantity produced. He classi- 
fed the ferroalloys, such as ferro- 
manganese, tungsten, etc., along with 
pig iron. On this basis the pig iron 
group leads for highest world pro- 
duction, its peak having been reached 
in 1942. Copper is second, the peak 
in 1942. Others, in declining order 
re: aluminum, 1943 (having nosed 
out zinc); zinc, 1941; lead, 1939; tin, 
1941; magnesium, 1943; nickel, 1943; 
antimony, 1943; cadmium, 1943; co- 
balt, 1938. 

Note that no world production 
records were established in 1944. This 
iis because in earlier war years indus- 
ty was being expanded as to plant 
and equipment. Thereafter only ma- 
terials to process through the plants 
were needed. Note, too, that lead 
reached its peak in 1939, indicating 
that lead is past its potential for ex- 
panding and may be definitely an 
ebbing metal. 

Had molybdenum not been classi- 
fed by Dr. Jeffries as a ferroalloy 
(with pig iron) it would have fol- 
lowed nickel in. the above line-up 
and tungsten would be ahead of co- 
balt. Manganese would show up fa- 
vorably, too. 


Stainless Sheet-—Now and Tomorrow 


Fabricators and users of engineer- 
ing materials should keep closely 
posted on the materials-producers’ 
Operating innovations and _ future 
plans, for they provide an intelligent 
basis for product development and 
production planning. We recently 
were taken behind the scenes of the 
stainless steel sheet industry by the 
only producer making that material 
exclus:vely—Eastern Stainless Steel 
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Corp. of Baltimore—and are pleased 
to give you our interpretation of 
what their activities signify for the 
product-fabricating industries in gen- 
eral, 

Eastern, as the result of a substan- 
tial expansion over the past two or 
three years, now has the largest stain- 
less sheet producing capacity in the 
country (about 2500 tons per month), 
and supplies industry with 20% of 
the latter's total stainless sheet re- 
quirements and over 25% of its needs 


in the company’s methods and proc- 
esses, but also reveals a pattern of 
great potential interest to stainless 
users. Stainless steel sheet consump- 
tion is steadily increasing, and at its 
present rate of growth this material 
is assuming a dominant position 
among corrosion resistant sheet metal 
products. 

But the phenomenal expansion in 
demand has been for polished sheet, 
which designers and fabricators are 
calling for in unprecedented amounts. 



































for polished sheet. They have worked 
out a system of production which 
makes the best possible use of batch 
sheet production methods in both 
hot mill and cold rolling operations. 
With all its types, grades and finishes, 
stainless steel production requires the 
maximum versatility and’ flexibility 
of its manufacturers, and Eastern’s 
setup provides exactly that. 

Eastern’s experience with the stain- 
less sheet market is not only reflected 


To meet this increasing demand East- 
ern, for one, has expanded its polish- 
ing department from an original 3 
machines to 23 machines specially de- 
signed for rapid, efficient polishing of 
stainless sheet. 

The stainless sheet producers look 
to a group of four or five equipment 
industries to take an increasing share 
of their output in the next few years: 
dairy equipment; food-processing 
equipment; textile machinery and 
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Before the Blade ... QUALITY STEEL te 
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heats to great hardenability and cold reduces uniformly wiiThey 


There's nothing quite so satisfying as a clean, smooth shave One result is a finely processed, high carbon alloy steel th 
that clears away the stubbles and leaves the face so delight- 
fully refreshed. 


extreme gauge accuracy. Large tonnage of hor rolled alloy stl Allist 
eter 
"G 


part of the normal production of Sharon’s modern rolling milMiiventy 


Actually, any good shave with a safety razor has its begin- 


steel for reduction into cold rolled alloy razor blade steel | 
aing in the precisely-made quality steel in the blade. 


For nearly half a century Sharon has engaged in scientific hne s 

‘esearch and development of metallurgically controlled steels Consult Sharon's skilled metallurgists when you have a problem don't 

‘or specific uses. in steel. a litt 
and 
Cut y 
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_ kitchen and cooking equip- 
ot, hospital, restaurant and insti- 
onal equipment, and, of course, 
ssportation equipment of all kinds. 

deed, the demand for hospital, res- 
want and household equipment 
de of stainless steel is far greater 
vo the existing fabricators of such 
ducts can supply. 
Therefore, if the producers of 
‘aless steel sheet have one impor- 
at suggestion to make to the fabri- 
ing industries, it is this: There is 
substantial and. profitable volume 
business awaiting new or old shops 
19 will enter or expand the field of 
bricating institutional and house- 
sid products (for example, hospital 
quipment and milk pails) made of 
winless steel sheet. 


Steel on Ice 


It is quite the thing at ice carnivals 

hese days to have a_ professional 
hown act to give a comedy relief to 
ihe more serious business of acrobatic 
nd fancy skating. Such an act is a 
rio, “The Bruises”. ‘Their typical 
t is to come charging onto the 

¢ as charwomen, pails and mops 
winging. They wear oversize cotton 
that bulge in all the wrong 

places. As they brandish mop handles 
tone another, a hat falls off which 

s promptly used as a puck in a mock 

okey game. 

The story is told by J. Robert Mac- 

llister in the January issue of Steel- 
vays, published by the American Iron 

k Steel Institute. It is really a story 
of the steel in skates and we will con- 
dense the original. The members of 
he trio are either long-experienced 
skaters or skate-sharpeners, or both. 

hey were interviewed by Mr. Mac- 

llister, a metallurgist and son of a 
eteran heat treater. 

"Grinding is a ticklish job,” one 
ventured. “You can ruin a pair of 
ine skates in a few seconds if you 
con't grind them accurately. Take off 
a little too much steel at one time 
and they’re done for. Too deep a 
cut with the grinding wheel builds 
up a lot of heat on the surface of the 
blade. This may draw the temper 
‘rom the blade and make it so soft 
‘wont hold an edge; or it may cause 
minute cracks along the edge of the 
blade itself. Those cracks finally go 
clear through the metal. 
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“We were doing our ‘Tishy, the 
Horse’ at Cleveland, I being the hind 
feet, when my right blade snapped. 
Sid, the fore feet, dragged me all 
over the place on one foot, not know- 
ing what happened. The audience 
loved it. 

“The idea in making a skate blade 
is to keep it as light as possible, 
meaning best quality of steel. I am 
not a steel man, but heat does some- 
thing to steel, changes its innards 
somehow. And the final product is 
very hard. When you get a blade 
with a hard edge and a fine, spring- 
like body, you have one you can 
depend on. 

“Take a good pair of figure skates 
today—they will cost almost $100, 
for there is much weight-saving and 
skill in them. The skates are hollow 
ground, both on the bottom of the 
blades and between the blade edges 
and shoe plates, that is, on the sides. 
Even the shoe plates are streamlined, 
using thick metal only where major 
weight is supported. The blades alone 
cost $20 to $30. 

“One of the bugaboos of skating 
is stripped edges—done by skating 
over a shoelace, a hairpin or other 
metal object. Once I skated over a 
teaspoon and cut it clean in two. 
Racers are different from figure skates 
in that they are ground flat across the 
bottom instead of hollow ground, 
thus keeping them on top of the ice 
instead of cutting in. Racers are not 
much thicker than the width of a 
S-cent piece and get their strength 
from a thin steel tube brazed to the 
blade. 

“Hockey skates have by far the 
thickest blades and are hollow ground 
so that the blade has two keen edges 
for sharp turns, the same as figure 
skates. They have steel tubes just as 
racers, but with a shorter and heavier 
blade to withstand the terrific beating 
they get. Tubular skates are much 
too rigid for fancy figures. They have 
no spring. Also, they make too much 
noise. The tube on a skate acts like 
a piano’s sounding board. The blade 
sets up vibrations and the tube ampli- 
fies them. The noise wouldn’t do for 
the fancy figure skaters.” 


Two Kinds of Thinkers 


Once a year we clean up our desk 
—whether it needs it, or not. We 
ran across an attractive little book 


that luckily we had not thrown away, 
called “Your Life in the Machine 
World,” written by Leighton A. Wil- 
kie and distributed by the DoAll Co., 
Des Plaines, Ill. Not only does it 
contain homely philosophy, but it 
sort of hooks up the past in the ma- 
chine age with the present and gives 
one a good perspective of things. As 
“Duffy” of “Tavern” fame would say, 
“leave” us quote: 

“There are two kinds of thinkers: 
(1) The scientists and craftsmen 
who are accustomed to reaching a 
clear-cut solution to problems and 
can prove that the conclusions are 
right; (2) the academic and political 
individuals who have a mental adap- 
tability and willingness to compro- 
mise. 

“You will nearly always find the 
most practical leaders are those who 
have had a background of early prac- 
tical work. They received their train- 
ing as ‘doers’. They often began 
working with their hands. But a 
group of highly educated cannot ap- 
ply this education with sound judg- 
ment because too much of what they 
know is wrong. Often they develop a 
sublime egotism and are so presump- 
tuous as to usurp a personal leader- 
ship that belongs to the proper 
processes of democratic law-made 
government. These are ‘Bureaucrats.’ 
They have superior ability to express 
themselves. Because they are sq@cock- 
sure, they make their arguments 
plausible and gain a large following. 

“These bureaucrats lack the com- 
mon sense of a man who has had the 
hard knocks of growing up in com- 
petitive enterprise to teach him 
sound, practical judgment in the way 
of life. Beware of the ‘planner’ be- 
cause he expects to attain power over 
men which he could never attain in 
competitive enterprise. .There are 
many who believe that free enterprise 
is today being given every oppor- 
tunity to ‘make good.’ Many mid- 
class people, business men and 
workers have been led to believe that 
if free enterprise fails to provide full 
employment we have an alternative in 
‘planning.’ 

“This is the most vicious and dan- 
gerous complacency in America. 
Throw out free enterprise and all 
personal rights would vanish. Crea- 
tive initiative and enterprise would 
flounder. Force would be the order. 
It would be an appalling era of 
spreading poverty instead of spread- 
ing wealth.” 








RIALS 0 


Bur this shortage will be 


only temporary. Thus, the Kaiser in- 
 terests are building a soda ash pro- 


~~ duction plant in Inyo County, Calif, 


having secured a 20-year lease from 
that state for extraction of 500,000 
tons of brine per year from Owen's 


. 23 Lake. This amounts to 100,000 tons 


of soda ash per year. 


We're World Steel Suppliers 

Again we reiterate—that steel 
promises to be scarce for very many 
months, perhaps into 1949. Actually, 
we are steel makers for the world 
since the important German and Jap- 
anese steel industries are almost com- 
pletely gone. Though steel, as a com- 
modity, which we export may be only 
10 or 15% our total, actually tre- 
mendous quantities of steel will enter 
the finished goods we export, such as 
locomotives and industrial machinery. 
Look ag steel through the eyes of just 
one consumer—the railroad car build- 
ers. They went through ten years of 
depression, then five years of war, 
with good condition freight cars now 
fewest in modern history. One order 
alone involves 36,750 freight cars 
for rehabilitation of France, endorsed 
by the State Dept. And—scarcity of 
freight cars slows steel production 
and hauling of raw materials into 
steel plants—and outgo of finished 
steel. 


Automobile Steels 


It has been a far cry from the 
strictly utilitarian Model T Ford to 
the glamour streamlined cars of to- 
day. More and more are cars being 
sold on appearance rather than sterl- 
ing quality of materials going into 
mechanisms. In mechanical parts the 
endency for automobile makers will 
be to use the cheaper alloy steels 
which can be made just as service- 
able as the richer alloy steels through 
improved techniques such as preci- 
sion heat treatment and shot-peening. 
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automotive manufacturers could not 
get the high alloy steels, had to 

the best of steel. They shot- 
peened and had the best ever. As to 
the glamour items, expensive mate- 
rials will not be scrimped. The ten- 
dency, for instance, is to be profligate 
with nickel, with heavier plating on 
bumpers, grilles and hardware. 


Motor Weight Reduced in 
One important step was re- 
cently by an electric motor manu- 
facturer who redesigned his motor 
so that equal horsepower occupied 
smaller space. Look for another 10% 
reduction in size and weight in mo- 
tors and generators because of a new 
iron-cobalt alloy, tough enough to 
withstand intense vibration. It is 
sponsored by Westinghouse. 


Future Tin Plate 
Corrosion-Proof 

Look for an improved tinplate 
soon. The new process produces an 
oxide film to prevent rusting from 
atmosphere and black staining from 
some food products. The film is in- 
visible, but a simple test has been 
devised to tell easily whether or not 
any doubrful plate has been treated. 
Ic is called the “Protectatin” process. 


Expanding Stainless Steel 

Be sure that you get your share 
of the expanding production of stain- 
less steel, which will attain a new all- 
time record of 650,000 ingot tons in 
1947. You engineers afe appreciat- 
ing more and more its creep strength, 
ability to remain strong at high tem- 
peratures, uniform ductility and high 
strength-to-weight ratio. Quantities 
consumed line up as follows: Makers 
of automotive equipment, kitchen ac- 
cessories, food processing equipment, 
transportation, mechanical refriger- 


agricultural, brewery and pe 


troleum refinery equipment 


Fiat Strips from Round Wire 
It may seem awkward, to get flat 
strips, to start out with round wire, 


00K... 


then roll it flat, but that is jus 

one German maker of watch spring 
wire did, and it may be adopted here 
flattening what became mainsprinos 
strips are flattened on Stinding 
wheels. Mainsprings as thin as 0,05 
mm. and 0.5 cm. wide are so made 


Titanium “Going to Town” — 

Titanium is a rare metal as wp 
plentifulness in the refined or oxide 
stage, though the ninth most abup. 
dant chemical element in the world 
Until 1900 no pure titanium had eye 
been made except in laboratory ex. 
periments. Until recently no satis. 
factory method of commercial pro. 
duction had been devised. Now the 
Bureau of Mines has developed 4 
process that promises to make it 
plentiful, a pilot plant producing 
merely 100 lb. a week, which, with 
improved engineering, will mean 
truly quantity production in the fu- 
ture. The Bureau's. process consists 
of reducing titanium tetrachloride 
with pure molten magnesium in the 
presence of helium gas under pres- 
sure, thus preventing oxidation dur- 
ing the process. Titanium makes 
paints and paper opaque, it “stabil- 
izes” stainless steel, and will have 
myriads of other uses, come quantity 
production. It has a fine future as a 
structural and corrosion-resistant ma- 
terial. 


Pig Iron Imports Help 

The pig iron bottleneck in the East 
will be at least partially broken by 
am import movement in pig ton 
from Great Britain, the first in 20 
years. At least 1000 tons has arrived 
at Boston, and more is said to be on 
the way. Britain will deny herself 
essential materials to help her own 
balance of trade. Iron castings in the 
East will therefore be a bit wre 
plentiful. At other times of scarcity 
here much pig iron has beet 
ported from Holland, but damas 
the Holland blast furnaces makes 
certain when Dutch iron will agai 
come here. 
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We've just had a warm chat with an old 
friend to whom we frequently flee for comfort 
or counsel when life begins to look o bit mixed 
up from where we sit. This time we were 
concerned about the upward trend in costs 
and prises especially in industry, and about 


reeset that could befall our 


ri would set our own restless mind at peace 
but might also prove helpful to our readers. 


“Yes,” he started, “we do have a problem, 
and | for one certainly don’t know the answer. 
But one thing is clear: What this country 
needs is fewer dollors ond more sense! Fewer 


fewer ficeshe to the eg 


: oslo or a year’s profit. It's like fitting 
f ponts; if in trying to match the 


‘hove o pee bad pair of pants, in 
stead ae a bolt Fitting, serviceable salient 


: | ing in terms of more 
Salles for everything, we've got to begin talk- 
ing of fewer dollars, and then doing some- 
thing about it. Industry needs a sense of 
values just as does the individual. A man 
whose ambition for money or power leads to 
the ruin of his family life is considered a fool 


by innillinent people; industry is a family, 
too, and too much ambition can destroy the 


fomily and bring misery to ~ its nie iy 


in exactly the same way. 


“It makes sense, too, foi; men to use their 
brains to reduce costs rathef: than to waste 


operate with each other in making more 
things, less expensively. And in the end most 
people will be happier and actually more 
prosperous that way. But,” he concluded, 
“the men who plan things and make them 
in beat have got to think first in terms 


alee is hive by all of us—you was are 


so heavily concerned with materials and their 
processing as key factors in production costs, 
we as editors trying to feed you information 
that will help. In yorious ways (e.g. Mr. D. V. 


“Ludwig's hard hitting article on cooperation 


in this issue, our series on the economics of 
engineering materials, and the “costs” theme 
of our 1947 Achievement Award) we have 
taken up the challenge of lower costs. 


And we hope fewer dollars makes more 
sense to you, too! 
FRED P. PETERS 




















The Proper Selection of Materials 


More and more people are coming 
to the realization that the proper se- 
lection of materials is one of the most 
important problems facing industry to- 
day. Tradition, past loyalties and blind 
selection of a material—because it 
sounds glamorous or looks good—must 
all be abandoned and each material 
picked on the basis of how close it 
comes to the ideal material for the in- 
tended application. There is no need 
for such improper choices of material 
as those which have often plagued 
plastics and stainless steels, just, as 
there is no justification for failing to 
use a new material just because some 
older material has been used exclusively 
for many years. 

It would be wonderful if we could 
come up with one or two materials 
that would meet the requirements for 
all applications. Unfortunately—or 
perhaps fortunately—the trend is defi- 
nitely in the opposite direction. Every 
day we learn of new materials designed 
to meet the needs of specialized ap- 
plications. Therefore, wise manage- 
ments are spending more time and 
money on materials selection, knowing 
that the costs incurred will be recov- 
ered in higher quality and reduced 
operating expenses. 

—T.C.D. 


To Change or Not to Change 


A new executive of a very old 
business went over the company’s old 
records to its origin, primarily to study 
prosperity waves and depressions. The 
story is told in the house organ of 
Rogers & Slade, management consul- 
tants, who tell it as follows: 

“The records showed that for a 
period of years the business would 
sail along, making good money and 
chalking up progress; then the man- 
agement would tire of so steady a 
course and so simple a business formu- 
la. Products would be changed, the old 
selling plan would be ‘modernized’ and 
the advertising given a glamor treat- 
ment. Whereupon the business would 
enter on a period of small profits and 
little progress.” 

And, after studying these records, 
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the new executive went to the presi- 
dent and said: “This business is off 
the track again.” 

All of which suggests that to many 
a company sometimes comes that most 
vital of all decisions—whether to alter 
the product, take on a different line 
of manufacture and violently alter the 
current merchandising plan. 

If Studebaker had continued merely 
their manufacture of wagons and never 
gone into automobile manufacture, 
they would not be where they are 
today. Manufacturers of kerosene lamps 
would probably have stagnated when 
electric lamps came into being if they 
had not switched to other products. 

There are still manufacturers of 
horseshoes who are apparently doing 
well. But they are doubtless the few 
survivors from a large group of suc- 
cessful manufacturers of a bygone day. 
These survivors were undoubtedly the 
ones most strongly entrenched in the 
business, who had the best machines, 
the most intelligent know-how and 
managerial acumen. 

But one must not take the lessons of 
the house organ piece too seriously. 
We venture to say that this case his- 
tory was the exception rather than the 
rule. 

The best plan, we believe, is to be 
ever on the alert as to what new 
products, at least somewhat related to 
original products as to types of mach- 
ines needed, can be taken on. But this 
is a time for most exhaustive, research, 
both as to the quality of the proposed 
product compared with competitors’, to 
marketing possibilities and consumer 
acceptance. If these researches indicate 
the green light—go ahead with all 
energy and resource. 

For after all, in this unstable world 


of ours nothing is more unc angi 
than change. 


—H.AR 


Workers Are Human 


Too often in the -past the probley 
of increasing productivity has he. 
considered strictly a technical one j, 
which such things as materials selg 
tion, product and process design, igj 
materials handling are the all-importay 
factors. However, recent experience hy 
shown that the human factor js aly 
important and cannot be ignored. \\ 
matter how great the technological x4. 
vances might be, it still rests with ing. 
vidual workers to transfer these inn 
actual increased productivity. Anj 
without the workers’ wholehearted 9. 
operation, increased production above 
a certain point is impossible. 

One of the inevitable consequence 
of mass production techniques has been 
high specialization of the worker an 
his loss of satisfaction that comes from 
looking at a finished product which he 
alone has produced. This loss, which 
even an increase in pay Cannot com 
pletely offset, is probably one of the 
principal causes for declining labor 
productivity. 

Harry Brearley in his illuminating 
book, “Talks about Steelmaking,” pus 
the matter this way: “The moving 
platform notions of industry link up 
with the idea that increased production 
of anything which can be sold a: 
profit is good; and that the lives of men 
may be subjected, as hands, to serve 
mechanisms however impersonal and 
uninteresting theis jobs might ix 
These are evil ideas; and on escaping 
from the din of ignorant assertion 
which has hammered them into 
people’s minds, they are seen to k 
abuses of what is most valuable in life 
—-self-respecting manhood. If there ' 
less and less reason in a man’s jo) 
it is folly to expect him to grow 
reasonable; he must grow either franti 
or daft.” 

So, it is becoming more and mort 
evident that in dealing with producti 
processes which involve human beings, 
the technical man cannot merely exer 
cise his engineering techniques. He 
must also strive somehow to adapt his 
procedures to win the cooperation 0! 


workers. 
—H.RC 


MATERIALS & METHODS 





. i 
S selec 


BN, and 
POrtang 


NCE hy 


is also 


ed. Ny 
ical ad. 
th indi. 
SE into 
_ And 
ted cp. 
above 


uences 
iS been 
er and 
$ from 
Lich he 
which 
t COM: 
Of the 
labor 


nating 
” puts 
Oving: 
nk up 
uction 
| ata 
f men 
serve 
1 and 
t be. 
aping 
ertion 

into 
to be 
n life 
ere IS 
5 job, 
grow 
rantic 


more 
ction 
=iNgs, 
exert: 
_ He 
vt his 
mn of 


RC 


ODS 









































Rising living costs hurt “white collar” workers most. 


We Need More Cooperation 
Among Engineers and Production Men 


by DAVIDLEE V. LUDWIG, Consulting Materials Engineer 


ing cost of living hurts engineers and other 
salaried, “white collar” workers, most, yet they 
are the ones who often are in the best position to 
control the underlying reasons for rising prices. 
Most technical men, most foremen, even most 
management officials may deny this statement. In- 
creasing hourly wage rates being exacted by stronger 
and stronger labor unions, increasing raw materials 
costs (merely another evidence of more expensive 
labor), slow-down production tactics of unionized 
shops, and any of a dozen other answers will be ad- 
vanced, in preference to consideration of the lack of 
cooperation among technical and production men. 
With a little thought, any engineer, chemist, 
physicist, metallurgist or control foreman will begin 
to see there may be justification in this approach to 
the problem. The growing tendency towards the 
unionization of foremen and of certain classifications 


|’ IS A STRANGE, but true, condition that the spiral- 


of office and technical help is believed to be in pro- . 


test to the known inequities which have arisen as 
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a partial result of the failure of salaries to match the 
fast growth of hourly wages. 

But, the economic factor, while of prime impor- 
tance to the individual, is comparatively minor in 
comparison to that old green eyed monster, jealousy. 

Also, war expansion, resulting in too-rapid promo- 
tion of too many unqualified individuals, placed the 





Not all high production costs are due 
to labor's demands. Often a lack of 
understanding between technical groups 








proves costly in more ways than one. 
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greatest emphasis upon the emotional capacities of 
all management and technical personnel. No techni- 
cal man who worked through the war, in any in- 
dustry, can fail to understand this problem—a prob- 
lem which was so slightly attended to, and which in 
effect sabotaged many phases of our industrial effort. 

The experiences of consulting engineers serve to 
point out the lack of intelligent coordination of effort 
in almost every instance of service. It is nearly 100% 
true that the information sought for and paid for 
outside a company's own group could be gained from 
the existing members of the organization if the man) 
barriers of personal jealousy and intellectual incapa- 
city were removed. 

While serving on the War Production Board, the 
author was taken into the confidence of one of the 
“specialists” in managerial problems who had been 
a somewhat successful consultant in that complex 
field of industrial relations before joining the WPB. 
It is not possible to quote verbatim, but the gist of his 
boast can be summed up as follows: 

“Though I have no formal background, either edu- 
cational or practical, in any specific industrial method 
or professional field, my work has always been in the 
field of management problems. As a consultant | 
have always made it a point to leave the time clause 
in my contracts open, collecting only per diem “ex- 
penses” until my report is submitted. By drifting 
from department to department, giving the impres- 
sion I know everything by knowing enough to keep 
my mouth shut, eventually I hear enough complaints 
about a given problem, and enough suggestions as 
to the proper solution, for me to give a good guess 
as to the difficulty. Usually my reports are the 
opinions of the foremen and technicians, unchanged 
even as to phraseology. It’s a good racket, particu- 
larly when you don’t know anything.” 

Certainly not all consultants are as unqualified as 
that man was. Nevertheless, it is usually true that 
the outsider does little more than serve as a sounding 
board for the opinions of men who cannot or will 
not talk frankly to one another. 


Often grown men act like chil- 
dren in performing their daily 
jobs. 


“Old-timers” Oppose Change 


All of this is undoubtedly aggravated by the normal 
attitude of “old-timers” who, both in technical and 
practical classes, seem opposed to change by nature. 
There is a simple explanation for the resistance to 
change, which lies in the fear that lack of knowledge 
of new methods or materials will cause loss of pres- 
tige, position or income. Furthermore, there is the 
inevitable resentment which is felt and shown by 
older men when younger men attempt to demonstrate 
new ideas which affect their established modus 
operandi. 

A classic demonstration of both the lack of basic 
knowledge and the absence of proper attitude oc- 
curred when the Chief Engineer of a war plant manu- 
facturing exceedingly critical aircraft ordnance in- 
struments made this remark: “I don’t give a damn 
how poor the material is, as long as the finished part 
works!” He voiced that wisdom when being shown 
some exceedingly poor castings, which had been re- 
jected for more than ten reasons of physical and 
chemical imperfection, but which he had judged suit- 
able in overruling the rejection orders. 

This engineer did not consider how long the part 
would “work,” if at all. Mere compliance with initial 
dimensional tolerances is no indication of the ability 
of highly oxidized cast metal or an improper base 
composition to remain stable and conform to the 
original close tolerances while in service. 

However, this attitude on the part of this man and 
his associates resulted in the production of instru- 
ments of such low quality that thousands of lives were 
lost in the effort to use them. 

Every practicing engineer and metallurgist knows 
of instances where loss of production time and mate- 
rial could have been saved had a more friendly spirit 
existed among the men. Why is it that grown men 
can act like children while nominally doing their 
work? Some seem to scorn other classes of technical 
men. In their eyes the Physicist, Chemist, Metal. 
lurgist or Mathematician is a less qualified man who, 
for reason of insufficient gray-matter, was unable to 
cope with the complexities of the formal engineering 
curricula. 

Nothing can be farther from the truth. A good 
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physicist 1 generally a fundamental engineer, to begin 
with. A good materials engineer should know much 
more about design data than most design men seem to 
know about materials. It is frequently the metallurgist 
who must correct the mistake made by the engineer, 
or it is the chemist, or the physicist, or even, the wild 
eyed dreamer, the mathematical analyst! . 

Such engineers are not alone in their ivory towers. 
Metallurgists and production men are also guilty of 
scorning engineers or each other for a variety of 
groundless reasons. = 

A particularly silly incident may serve to illustrate 
how directly a production schedule may be wrecked 
by lack of cooperation among the technical people 
and production foremen. This example occurred in 
the same instrument plant which was plagued with 
the previously mentioned chief engineer. 

The instrument was a British gadget, one of the 
most successful inventions to come out of Britain 
in the war. This made it practically impossible to 
obtain production and tooling advice from British 
manufacturers, even if American firms had desired 
i. As a result, when unexpected difficulties were 
encountered, they had to be solved without assistance 
from abroad. 


One part which caused many headaches consisted 
of nothing more complicated than a little flat plate 
of 24S-T aluminum, which measured approximately 
5 by 6 in. and was supposed to be 0.125 in. thick. 
There were a few holes drilled through it, for it was 
a mounting plate, but the tricky specification, and a 
necessary requirement, lay in the demand for absolute 
flatness and parallelism to within 0.0003 in. 

For some reason, the production foreman, in the 
flycutting department, began producing 90% scrap 
and continued producing scrap in spite of all the 
erudite advice from the engineers, the tool designers 
and other production foremen. The man simply could 
not make the plate smooth, flat and parallel. 

Obviously, he said, the metal is at fault. It is the 
wrong composition. It hasn't been properly heat 
treated. It’s just no good! 

To remove approximately 0.02 in. of excess metal, 
he was proceeding by cutting approximately 0.0005 
in. at each pass of the cutter, then reversing the part 
and shaving the alternate side. By actual count, he 
was reversing the part up to 50 times, before it was 
considered a total loss. 

The material being suspect, the metallurgists were 
pounced upon. All tests and reports from vendors, 
all control examinations indicated the material was 
completely satisfactory. So a consulting materials 
engineer was hired. 

He reviewed the metals and production reports, 
then went to watch production operations. After 
watching a few minutes, he asked the production 
foreman, “Did you ever hear of the ‘air-bearing’ 
effect?” The foreman didn’t know for sure whether 
to say yes or no. “That’s your difficulty. You're trying 
tO place two smooth, flat pieces of metal together, 
without providing a way for the air and oil to get out. 
No matter how tightly you clamp the part in your 
jig, the way it’s designed, you can’t get the air from 
beneath the part.” 
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The Obvious Overlooked 


The jig was a simple, side clamping affair of steel. 
The plate on which the work was supposed to lie 
flat, was a superfinished plate of hardened steel. No 
provision had been made to exhaust the air bubbles 
which would be trapped when the aluminum plate 
was slid, dropped or laid on that surface. No amount 
of pressure would rid the contact faces of the air 
bubbles. As the bubbles would be trapped in varying 
places each time the plate was removed and replaced, 
no uniformity of result could be predicted. Good, true 
mounting plates were merely inevitable accidents, and 
the minimum result. 

As might be expected, the foreman became in- 
censed at the suggestion that the solution was so 
simple. He refused to take the step of scribing a grid 
of relief lines in the face of the jig, and went merrily 
on blaming the material, making scrap, until the plant 
was taken over by the Government in order to stop 
such practices. Put such an incident into a peacetime 
industrial setting, away from the planned waste of 
cost-plus war plants, and picture the effect on con- 
sumer goods prices. The result would show up in your 
pocket, Mr. Engineer, or Mr. Foreman. In this instance, 
quite obviously, the foreman was initially incompe- 
tent; the various technicians, unobservant; the man- 
agement, ineffective. When an answer was suggested, 
it was not even tried! 

In another instance, the design engineers in a cer- 
tain aircraft plant failed to seek the advice of practical 
foundry metallurgists, when they decided on certain 
“minor” alterations in the plans for a plane. The 
prototype had been accepted by the Navy. But be- 
tween experimental models and production lay the 
many bottlenecks of impossible supply situations. 

As each bottleneck had been encountered, substi- 
tutions had been dreamed up. Most were accepted by 
the Navy and company engineers without formal 
flight testing, for few of them affected the structural 
strength of the ships, and none seemed to hold a vital 
job. Imagine the consternation when the production 
planes began to burst into flame, while being warmed 
up for test. A number of ships were totally destroyed 
on the ground without ever getting into the air. 
Several actually flew, but exploded on landing. Was it 
sabotage? Or what? 

It was “or what.” One of the insignificant alterations 
had been the substitution of cast 356-T6 aluminum 
alloy pipes for the flexible metal tubes originally 
called for to serve as fuel lines. These lines were 212 
in. and 3 in. dia. and held a lot of high octane gasoline. 
To pass the lines between the internal braces in the 
wings and nacelles, it was necessary to cast the pipes 
in rather short lengths and bolt the sections together. 
Further, the lengths had to perform some fancy curv- 
ing to get from here to there. 

Oh, the pipes were strong enough. They didn’t 
burst or leak under the low fluid pressures of gasoline. 
Theoretically, so the text books indicated, the cast 
pipe lines were stronger and safer than the flexible 
metal hoses. They were less apt to leak, so they 
thought! 

But the design engineers overlooked an important 
detail. The flexible metal hoses were used not only 
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Production men are prone to 

shy away from “impractical 

dreamers” of the technical 
staff. 


because they could be readily bent to conform with 
space limitations within the wings and nacelles, but 
also because they could wiggle and shimmy indefin- 
itely without undue damage. Don’t be misled by 
statements about the “smoothness” of aircraft engines. 
When they are being started and warmed up, they 
vibrate terrifically. 

Now what materials engineer or metallurgist, in 
his right mind, would have permitted the application 
of a cast metal for such a purpose? Particularly a ma- 
terial whose deformation tolerance was in the range 
of 2 to 5% prior to rupture? The text books relied 


upon by the designers had not had occasion to men- 
tion the wiggle of gasoline lines to aircraft power 
plants. The designers had not seen the problem 
with sufficient clarity, and had not sought advice, so 
a few lives were lost and a lot of planes didn’t fly. In 


an airplane, no substitution is a minor one. 


Unheeded Advice Costly 


In the case of another piece of aircraft equipment, 
which the engineers had designed around an unnec- 
essarily heavy steel gyroscope rotor, refusal of the 
engineers and production men to heed the advice of 
control metallurgists and heat treaters cost the gov- 
ernment untold millions of dollars. The difficulty 
seemed to lay in the method of balancing the rotors 
in the assembly department. At least, that was where 
the whole blame was going. Assembly losses of the 
vital rotors ran as high as 80% per lot, and were rarely 
under 40%. 

The rotors weighed approximately 8 lb. when fin- 
ished. As raw forgings they weighed about 16 lb. The 
forgings were procured in the normalized condition. 
The parts were sent all the way through production 
without a subsequent annealing operation. The re- 
moval of 50% of the initial mass -was done without 
once placing the parts in a stress-relieving furnace. 

Furthermore, the design engineers, fearing the ro- 
tational speed, 8,000 rpm., would induce excessive 
strains in the part, had specified a high strength nickel 
tool steel as the material. This metal was difficult to 
machine, even when fully annealed. It was subject to 
considerable work hardening, especially when dull 
rough cutters were used. But, as the designers could 
have learned by consulting any of their brethren fa- 
miliar with materials, in the fully annealed condition 
the alloy chosen was essentially no stronger than a 


free machining low carbon steel would have been 
Nearly all steels, of good quality, run fairly close 
when annealed to the same hardness—the fact that 
hardness figures can be used as approximations of 
ultimate strength is proof of this. 

When the metallurgist suggested the substitution 
of a cheaper base material, with much better machine 
characteristics, the design engineers and management 
should have jumped to try the solution. Furthermore, 
when the very proper suggestion was made to fully 
re-anneal the forgings after all rough machining op- 
erations had been performed, prior to the final close 
tolerance grinding steps, the suggestion should have 
been me, ay as correct. The firm had a fully 
equipped, large heat treating department, decidedly 
over-equipped and under-worked. 

But the engineers, as well as the production fore- 
men, chose to believe the balancing operations were 
not being correctly performed. The ultimate cost of 
these errors will some day cause a national scandal, 
in so far as this particular plant is concerned. As the 
general picture of industry is affected, today, though 
errors as glaringly unnecessary as the above would 
never long be tolerated, similar attitudes can and do 
add immeasurably to the overall cost of production of 
consumer goods. 

Not all errors encountered by consultants stem 
from lack of cooperation. Sometimes just plain ordin- 
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ary dumbness is the cause. Many times, when unsus- 
pected ignorance is back of a situation, time cannot 
solve the problem. Frequently the employee respon- 
sible for the production condition is totally unaware 
he is at fault, and is completely free from suspicion. 

Ic is really most important that the educated men in 
industry begin to grow up a little. All in all there is 
coo much clannishness—too much holdover of the 
childish affinity for exclusive clubs and fraternities. 
In one major firm, the over-emphasis on the impor- 
rance of where a man graduated from, rather than 
what he knew, as implemented by improperly trained 
personnel directors, became so serious the firm lost its 
preeminent standing in its field. When the discovery 
was finally made by top management, that their new 
engineers were invariably Phi Betas from a few very 
selected schools, they were on their way to recovering 
their business. These children among men became so 
snobbish it was nearly impossible for the firm to hire 
good men from schools of lesser standing, and retain 
them. 

But probably the weakest single link in the pro- 
duction system today, and the one of whose strength- 
ening would produce the most immediate effect, is the 
lack of the spirit of intelligent cooperation between 
the practical foremen, the technical production men, 
the engineers and the metallurgists in industry. Most 
production” men shy away from close association 
with the “impractical dreamers” who insist conditions 
can be bettered. 

This has been characteristic of the course of indus- 
trial evolution to an extent totally unrealized even by 
the men most affected by it. “Practical” engineers re- 
sist the adoption of new materials, or the intro- 
duction of new theories. Designers are still going by 
materials control safety factors which were required 
in the first world war. Prompt, correct assimilation 
of new information should be a must among quali- 
fied men. And where the limits of time and space 
naturally preclude the overall comprehension of all 
pertinent data in the mind of a single person, people 
with the information, inside or outside the organiza- 
tion, should be liberally consulted. 


We are all wrong until we 
stop beefing and start working 
together. 
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Cooperation is Attainable 


Only those who know they do not know can learn. 

But the moral to all this is close to every man’s 
heart and pocketbook. The lack of cooperation among 
engineers, foremen and control specialists, as well as 
between research men and designers, is a correctable 
defect which in itself can go farther towards the im- 
provement of production efficiency than perhaps any 
other single factor. 

This is true, not only because of the improved 
efficiency which would directly result, but because of 
the indirect benefit which would inevitably evolve 
from the producing men themselves. The morale of 
the men working for a frustrated foreman directly 
controls their efficiency. If they feel the foreman 
knows his business and means business, they will work 
more readily for him. If they know he is sensitive 
about his limitations, they will take advantage of his 
weakness—all to the detriment of the firm—with a 
result in higher prices—and you, the white collar 
man—the smart technical man, as well as the “prac- 
tical” foreman, pay through the nose. 

We've got a big job to do. Probably the biggest job 
which has ever confronted the educated, technical 
minds of a nation. Not only must we devise ways and 
means of saving the good things from our present 
technological society, but we must lay the new ground- 
work for an entirely new civilization. The country 
which first succeeds in controlling the Atom for pro- 
ductive purposes will be the one to rule the world, or 
to eliminate the need for division among the peoples 
of the world. 

The best way to insure the future of the study of 
the Atom is for American industry to begin hitting 
on all cylinders—a thing it has never done before. It 
will do no one any good to say, “let George do it”— 
labor is wrong—management is wrong—we are all 
wrong until we stop beefing and start working. It 
seems most logical to suggest that we, the technical 
people, the so-called bright boys, be the first to clean 
house and start working together. After all, it’s our 
money we're wasting—and our lives. 
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selecting Steels by Hardenability Bands 


by CHARLES M. PARKER, 


NTEGRAL CALCULUS IS IMPORTANT to mathema- 
ticians because it is a convenient method of sum- 
ming up an infinitely large number of infinitely 

small quantities and presenting the solution of a 
properly stated problem in simple finite terms. In 
like manner, hardenability bands are important to 
metallurgists and design engineers because they sum 
up many factors relative to steel, each difficult if not 
impossible of precise evaluation individually, and 
present a simple, concise answer to many fabricating 
and heat treatment problems. 

The chemical composition method of specifying 
steels, which has been so long in use, has certain fun- 
damental weaknesses. Grain Size, method of deoxi- 
dation, alloy balance and other factors also have a 
decided influence on the behavior of steels during 
fabrication and heat treatment. Not least of those 
unnamed factors is the presence of “incidental” or so- 
called “residual” alloying elements, the effects of 
which are largely reflected in fabricating and heat 
treating operations. In light of present knowledge, 
none of these factors are possible of adequate inter- 
pretation, singly or in combinations, in the chemical 
composition method of specification. 

With the development of automatic heat treatment 
lines the demand arose for steels having closer chemi- 
cal ranges than ever before. As a matter of fact, the 
ranges desired were closer than could be manufac- 
tured economically and sometimes closer than were 
really necessary to do an intended job. Added to that, 
many consumers required certain balances, specifying 
that when carbon was to the high side of the range, 
manganese should be to the low side or that carbon 
plus manganese should not exceed a certain maximum. 
Such specifications were met only at exorbitant cost 
to the steel producer and economic loss to the country 
at large. Even then, the results desired were not 
wholly achieved because the specification method did 
not embrace the other factors which affect the funda- 
mentals of fabricating and heat treatment processes. 

Ordinary chemical composition tells us little about 
steel because it does not tell us how the elements 
are arranged physically. Samples properly taken from 
the same bar, one annealed and the other heat-treated 
to high strength, will exhibit the same chemical com- 
position within the limits of analytical error. The 
differences in the physical structure of the steel, which 
are marked, can be observed under the microscope 
or detected by a hardness test, or a tensile test. For 
fully heat-treated steels between 200 and 400 BHN, 
the hardness will portray the tensile properties to a 
high degree of precision. 

Because the microstructure of steel and the atten- 
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dant hardness value correlate well with service 
performance, a means was sought to utilize hardness 
and the concomitant structure, as a means of pre. 
dicting the hardening properties of steel prior to ac- 
tual use, and as a production control test for checking 
heat treated parts. 

The first attempt to do that was the fracture test 
which was early followed by the simple hardness 
traverse as depicted in the well-known U-curves, 
and more recently by a wide variety of geometric 
shapes heat treated to a variety of conditions. Because 
all of these tests have limited application, a more 
comprehensive test was sought, and found in the 
standard end-quench test developed by Jominy and 
Boegehold’. 

This test is now recognized as the standard for 
constructional alloy steels by A.S.T.M., S.A.E., and 
ASI. The following information can be obtained 
from this test: (1) Maximum hardness and maxi- 
mum strength at a cooling rate approximating 600 F 
per sec., which is the fastest quenching obtainable in 
most heat treating shops; (2) depth of hardness; 
(3) mass effect; (4) probable micro-structure of the 
steel under known conditions of heat treatment; and 
(S) ordinary mechanical properties. 

For each one of these statements there is simple 
supporting evidence in the literature. A prominent 
metallurgist in the automotive industry has summed 
up the situation as follows: 

“To us, the conclusion seems quite obvious that 

a test which gives one the summation of all the 

things having to do with hardenability, is far su- 

perior to composition specifications which, at best, 
are incomplete due to checking latitude and un- 
determined factors.” 

Through the joint efforts of the Society of Auto- 
motive Engineers and the American Iron & Steel 
Institute, hardenability specifications known as har- 
denability bands were first published in tentative form 
in June, 1944, for the steels now known as “H-steels. 
These bands enable the user to specify minimum and 
maximum limits of hardenability for a given type of 
steel which will give him better control of hardness 
variations from lot to lot and thereby minimize re 
treats. 

Steels manufactured to hardenability bands are 
within much closer limits, as measured by perform 
ance in fabrication and heat treatment, than steel: 
manufactured to chemical limits only. The occasiona 
peculiar heat which falls within chemical specifica 
tions but which does not anneal, machine or heat 
treat satisfactorily will be largely eliminated. 

In order to maintain those close limits and at the 
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same time permit the steel manufacturer to utilize a 
high percentage of his product, it was necessary to 
widen the conventional chemical ranges and limits to 
permit adjustments in melting practice and to take 
full advantage of the probability of one or more 
elements being high or low. 

In order more clearly to appreciate the closer limits 
of heat-treatability of “H” steels, let us examine the 
conditions surrounding a popular standard steel. The 
chemical composition limits for 8620 are as follows: 


Carbon 0.18/0.23% 
Manganese 0.70/0.90% 
Nickel 0.40/0.70% 
Chromium 0.40/0.60% 
Molybdenum 0.15/0.25% 


The limits of hardenability normally encountered 
from that composition are shown by the dotted lines 
in Fig. 1. It is apparent that those limits are wide 
enough to be troublesome in many shops. In the 
same diagram, the solid lines show the hardenability 
band limits for 8620H steel. 

It is apparent that the range of hardenability ob- 
tainable by specifying the 8620H band is only 80% 
of that normally encountered when 8620 is ordered. 
In other words, the “H” method of specifying steel 
makes possible in this instance about 20% greater 
control than does the chemical method (Figs. 2 to 5 
show other typical alloy grades); the average for all 
published bands is 26%, but individual cases run as 
high as 41%. To make such control possible on the 
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Faults inherent in specifying steels 
according to chemical composition led 
to the development of a method of se- 
lection on the basis of hardenability. 











part of the steelmaker, the chemical limits for the 
“H” specification have been widened to read as 
follows: 


Carbon 0.17/0.24% 
Manganese 0.60/0.95 % 
Nickel 0.35/0.75% 
Chromium 0.35/0.65% 
Molybdenum 0.15/0.25% 


In other words, the steelmaker by getting a 2-point 
leeway in carbon, a 15-point leeway in manganese, a 
10-point leeway in nickel, and a 10-point leeway in 
chromium can deliver a steel more closely controlled 
than under the chemical composition method of 
specifying. 

The reason for this apparent anomaly is the fact 
that he can apply probability to alloy balance to- 
gether with the most modern methods of control be- 
fore the heat has reached ingot form. Shortly before 
tapping the heat chemical compositions are run. With 
that information the melter can adjust his alloy ad- 
ditions to bring the steel within the desired harden- 
ability range. But he could not achieve the same re- 
sults under the more closely stipulated chemical com- 
position method. 

For example, if, in making a heat of 8620H, the 
preliminary chemical analysis showed nickel and 
molybdenum to be toward the high side of the per- 
missible range, the melter in making an “H” steel 
can reduce the amount of manganese or chromium, or 
both, added in order to bring the steel within har- 
denability specifications. Similarly, the added flexi- 
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Fig. 2—Tentative hardenability band for 4130 H. The dotted line is for 


Fig. 3—Tentative hardenability band for 4140 H. The dotted line is for 
standard chemical composition 4130; the solid line 4130 H. 


standard chemical composition; the solid line 4140 H, 


Table 1—Chemical Composition Limits for Steels Shown in Hardenability 
Bands, Figs. 1 to 5, Inclusive. 





Steel | Chemical Composition, % 





Designation Cc Mn Si Ni Cr Mo 


$620 0.18/0.23 
8620 0.17/0.24 
4130 0.28/0.33 
4130 0.27/0.34 


wv 


0.70/0.90 /0. 
0.60/0.95 ‘0. 
0.40/0.60 0. 
0.35/0.65 0. 


0.40/0.70 0.40/0.60 0.15/0.25 
0.35/0.75 0.35/0.65 0.15/0.25 
0.80/1.10 0.15/0.25 
0.80/1.15 0.15/0.25 


24 Qe 
7.) 


SA 


4140 
4140 


4620 
4620 


0.38/0.43 
0.37/0.45 
0.17/0.22 
0.17/0.24 


0.75/1.00 
0.70/1.05 
0.45/0.65 
0.40/0.70 


Q. 
Q. 
0. 
0. 


wy We) Ue Ue 


WA AY 


0.80/ 1.10 
0.80/1.15 


0.15/0.25 
0.15/0.25 


0.20/0.30 


0.70/0.90 
0.60/0.95 


8630 0.28/0.33 
8630 H 0.27/0.34 





— 0.20/0.30 


0.40/0.60 0.15/0.25 
0.35/0.65 0.15/0.25 
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biliry due to wider chemistry ranges enables the 
melter to balance heats which would tend toward 
the low side in hardenability by working to higher 
manganese or chromium limits, or both. 

In making a heat to chemistry only, however, he 1s 
required to have all elements within the narrower 
ranges to avoid off-heats. Consequently, if the heat 
is toward the high side of nickel and molybdenum, 
he is still bound to add manganese and chromium to 
bring the steel within the chemistry specifications. 
The result may be a heat within all chemical limits 
and yet too high in hardenability for the consumer's 
intended use. Reverse conditions can also prevail, 
and a heat within chemical specifications can be too 
soft for the intended use. Indeed, that condition is 
more prevalent than the reverse. 

In the normal course of events the steel industry 
expects some consumers to want closer hardenability 
limits than those given in the published standards, 
just as a few years ago closer chemical limits were 
demanded. As production experience is gained the 
industry will modify the bands, if possible. In order 
to do that, however, it is necessary that steelmakers 
have mass data taken on comparable bases. For that 
reason, consumers should endeavor to specify har- 





denability according to standard methods so that ex- 
act statistical techniques can be used to adjust the 
bands to the best advantage of both producer and 
consumer. 

At the present time the Technical Committee on 
Alloy Steel of the American Iron & Steel Institute and 
the Iron & Steel Technical Committee of the Society 
of Automotive Engineers are at work analyzing data 
on hundreds of heats of “H” steel which have been 
produced since the first tentative hardenability bands 
were published. The indications are that some of the 
bands will be narrowed. 

In addition to the studies previously mentioned, 
the committees are preparing for publication harden- 
ability bands for many steels which were not in 
common use during the war because of their high 
strategic alloy content. 

At this point it may be well to review the various 
methods of specifying the hardenability of a standard 
“H” steel. It is recommended that two points be used 
to designate the desired hardenability. Those two 
points may be specified in any one of the following 
ways. 

A. The minimum and maximum distances at whicl 

any desired hardness value occurs. This method 
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Fig, 4—Tentative hardenability band for 4628 H. The dotted line is for 


standard chemical composition; the solid line 4628 H. 


is illustrated in Fig. 6 as points A-A and is 
commonly written J4; — 4/11 sixteenths. 

B. The minimum and maximum hardness values 
at any desired distance. This method is illus- 
trated in Fig. 6 as points B-B and is commonly 
written ]3¢/50 — 8 sixteenths. Obviously, the 
distance selected would be that distance on the 
end-quench test bar which corresponds to the 
section size used. 

C. Two maximum hardness values at two desired 
distances as shown in Fig. 6 as points C-C. 

D. Two minimum hardness values at two desired 
distances as shown in Fig. 6 as points D-D. 

E. Any point on the minimum hardenability curve 
plus any point on the maximum curve. 

When it is considered necessary, the maximum 
and minimum values at the 1/16-in. point can be 
specified in addition to those previously discussed. 

When it is necessary to specify more than two 
points from the hardenability band (exclusive of the 
maximum and/or minimum limits at 1/16 in.), a 
tolerance of two points Rockwell C over any small 
portion of either curve is necessary as shown by 
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Fig. 6—Methods of specifying 
hardenability requirements. 
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Fig. 5—Tentative hardenability band for 8630 H. The dotted line is for 
standard chemical composition; the solid line 8630 H. 








curves X in Fig. 6. 

The experience of a large producer of agricultural 
machinery is summed up as follows: 

“Before going to the H steels, we accumulated 
considerable data on the alloy steels which were being 
supplied to us on a chemistry specification. Harden- 
ability curves were developed for each heat of steel 
and from these curves we worked up bands which 
covered the steels that had been supplied to us over a 
period of time. 

“We were then able to sell our Engineering De- 
partments on the proposition of changing our speci- 
fications to permit the wider chemistry which would, 
in turn, enable us to secure narrower ranges of har- 
denability. We have continued making hardenability 
tests on each heat of steel and we can say that all of 
the heats of steel that we have purchased on the H 
specification have come within the specified bands. 
We can definitely say that we are obtaining a closer 
range of hardenability by the use of the H steels. 

“In specifying requirements to the mills, we use 
method A. In addition, the maximum and minimum 
limits at 1/16 in. are included. Examples for car- 











NOTE:- 
A VARIATION OF 2 RC POINTS IS 
PERMISSIBLE OVER A SMALL PORTION 
OF EITHER CURVE IF MORE THAN 
THE 1/16" POINTS AND TWO OTHER 


POINTS ARE SPECIFIED 


A-A J 45 * 4/11 SIXTEENTHS C-C J55* 5S SIXTEENTHS (MAX.) 

J 40 * 17 SIXTEENTHS (MAX) 
B-B J 36/50+8 SIXTEENTHS D-D J 45 4 SIXTEENTHS (min) 
CURVES X-X SEE NOTE J 35 6 SIXTEENTNS (MIN) 
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Fig. 71—Section through a 
gear blank. Numerals indi- 
cate Rockwell € values. 





burizing and full hardening steels are shown below.’ 


Steel Hardenability Specification 
8620H 40.5-48.0 at 1/16 in.; J30 = 2-9 


8640H 52.5-60.0 at 1/16 in.; J45 = 5.5-13 


The use of hardenability bands rather than straight 
chemical composition limits will impose upon the 
consumer of steel the necessity for examining each 
steel part made in his shop, determining the hard- 
nesses of critical areas of those parts and comparing 
them with the hardnesses shown on the end-quench 
curve for the same steel. 

In spite of the seeming complexity of this job it is 
one which can be done without elaborate equipment 
and one which will pay substantial dividends to the 
man who adopts the idea and carries it out faithfully. 
A simple example will suggest its possibilities. 

Assume that it is desired to select a steel for the 
gear blank shown in Fig. 7. To do that it is necessary 
to make a gear blank out of steel which will not 
harden all the way through because it is important to 
secure a wide range of hardness values. The blank is 
then heated to proper hardening temperature and 
quenched. It is then sectioned and Rockwell C hard- 
ness values taken at all important points as shown in 
Fig. 7 

It is then necessary to make an end-quench test of 
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the same steel using the recommended S.A.E. 
procedure. It is important that the S.ALE. recom. 
mended quenching temperatures be used because the 
standard A.I.S.1.-S.A-E. hardenability bands are bused 
on these temperatures’. 

The hardness values taken from the various posi- 
tions on the gear blank are matched with hardness 
values on the end-quench curve, Fig. 8, and the cor. 
responding distances on the end quench test are es. 
tablished. This will give a working correlation for 
the blank and the end-quench test but only for the 
quenching temperature and media used. If another 
quenching temperature or media must be used, the 
whole test procedure must be run again using the new 
conditions. 

The correlation established can now be used to 
determine the hardness values which different steels 
will develop at given points in the blank under the 
same conditions as were used in quenching the test 
object. 

Corresponding 
Distance 

Rockwell C Hardness on End Quench Hardness 

on Test Part Test (Sixteenths) Pattern 

4] 48 
40 48 
38 2. 46 
37 3.1 44 
35 : 40 

Examination of hardenability bands published by 
A.LS.1.-S.A.E“ shows that steel numbers 4135H, 
8635H, 8735H, or 9437H will do the job because 
the hardness values at the corresponding distances 
shown above equal or exceed the necessary hardness 
pattern values. The proper steel can then be selected 
on the basis of cost and fabricating conditions. 
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Fig. 8—Hardenability curve of 
the test steel used for a gear 
blank. 
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Compared here, from both top and bottom, are the same circuit assemblies 
using the old and new methods. (All photos courtesy of Globe-Union, Inc.) 


: — Materials and Techniques 
for Printed Electrical Circurts 


by KENNETH ROSE, Engineering Editor, MATERIALS & METHODS 





ATERIALS FOR THE conventional radio set are picked up. Power was for set operation to be supplied 
rather thoroughly standardized in the light of by an air turbine and generator in the fuze. While 
requirements of the set and of its components. the theory involved nothing new, the size require- 
Tubes for detection and amplification, condensers, re- | ments for such a set made necessary a complete re- 
sistors, inductances, and the conductors to connect 
them are familiar items in radio receiving and trans- 
mitting sets and other electronic devices, and they 
have taken on a definite form, with a narrow choice 
of materials for their construction. Copper, for in- | 
stance, is an overwhelming favorite for the ordinary 


electrical conductor. Ceramic sheets with electrical con- | 
When the proximity fuze, one of America’s “top ductors and resistors printed on them 


ecret” war weapons, was being developed, the pri- | 


nary requirement was a radio transmitting and re- permit production of unbelievably Small 


eiving set that could send out impulses during the ‘ coke 
ight of the projectile and detect those reflected im- radio and electronic instruments. | 
ulses as the missle neared another object. The pro- | 
ectile was to be detonated when reflected waves were 
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vision of all the customary materials and meth 
construction. 

The set as finally produced makes use of condu tors 
and resistors, printed on a thin sheet of cerimic 
steatite, the entire set being only the size of several 
postage stamps. Metallic and carbonaceous deposits 

Silk screens are pre- on the steatite form the circuit and its components, 

pared with the pat- and tiny tubes, made without bases and installed by 

tern of the circuit to soldering the leads to the metallic paths, provide fo; 
be produced. detection and amplification. 

All of the components present in the ordinary radio 
set are present, within the limits of the needs of the 
application. Tuning is fixed, so that variable cop. 
densers need not be used. Each component has been 
prepared in a modified form, however, and the con- 
nectors have been stencilled on the base plate as 
metallic lines, the finished product resembling a wir. 
ing diagram done in miniature with silver ink rather 
than the conventional form of the radio set. This 
method of construction has been appropriately called 
“eliminating the third dimension” in the radio set 


Steatite Plate Used 


‘ ot 





The chassis in the standard set becomes a simple 
plate of steatite for the proximity fuze radio. An ex 
cellent insulator, steatite is not harmed by the firing 
of the printed plates, nor by the soldering operations 

Silver paste is forced through the silk screen to place that are used to attach tubes and Capacitors. It also 
the circuit on a steatite sheet. permits mass production methods of printing the 


Finally, the steatite sheet, with the circuit connections stencilled on it, is fired in an oven to form a bond between the metallic 
silver and the steatite base. 
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circuits, aS it is rigid and easily handled. 

Streacite, compounded of refined talcs and clays, 
possesses several advantages over porcelain for this 
work, its users Claim. These are: 

(|) Greater physical strength and hardness. 

(2) Nonabsorbent even though completely sub- 
merged in water, common solvents, or acids. 

(3) Better electrical characteristics even under ad- 
verse conditions. 

(4) Can be formed to closer tolerances. 

While the steatite can be formed in several different 
ways, such as extruding, pressing, or casting, the dry 
pressing method is usually preferred because it lends 
itself to rapid and automatic fabrication. If the form 
to be produced is so complicated that the almost dry 
powder will not flow readily into all parts of the mold, 
wet pressing must be used. Pressures for dry pressing 
are approximately 10,000 to 20,000 psi., whereas wet 
pressing can be done at 1000 to 4000 psi. The steatite 
mixture is carefully ground and mixed in large 
mullers, with small amounts of fluxes, organic binders, 
and water added, before forming. After forming, a 
glaze-producing coating can be sprayed on or other- 
wise applied if a glazed surface is desired. 

The formed steatite is next fired in a continuous 
rotary tunnel kiln to vitrify the piece. A preheating 
cycle is followed by the vitrifying heat, which may 
be as high as 2400 F, and then by a cooling period 
About 24 hr. is required for the complete firing cycle. 
The steatite can be machined without difficulty after 





Aesistance is provided in the circuit by the silk screen 
process or by spraying. Masks control resistor size. 
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forming on the hydraulic presses and before firing, 
but after vitrification it is amenable to grinding or 
abrasive sawing only. 


Printed Silver Replaces Copper Wire 


One of the most interesting processes, and the one 
most distinctive of the fabrication of these small 
radios, is the printing of the circuits. This is a means 
whereby connectors of metallic silver are imprinted 
on the steatite plate, serving the purpose of ordinary 
copper wire in the conventional set. The silver is laid 
down as a paste containing either finely divided 
metallic silver or silver oxide, with binders and sol- 
vents of various sorts to suspend the metallic ingre- 
dient. The binder is burned off in a furnace follow- 
ing the printing of the circuit, and the silver 
conductors are left adhering to the plate, just as the 
pigment in an ordinary printing ink remains after 
the vehicle in which it was suspended is removed by 
drying. 

For printing the circuits the fabricators resort to a 
method familiar to the commercial artist—the silk 
screen method of stencilling. A sheet of fine mesh 
silk, coated with an impervious material that can be 
stripped off as desired, has the pattern for the circuit 
laid out on it, and the impervious material is then 
removed from those lines that will form the paths of 
the silver conductors. As the silk mesh remains, the 
stencil may have completely isolated areas, something 
not possible with the ordinary type of stencil. The 
screen is mounted in a frame of wood or steel to give 
accurate positioning. 

The stencil can be prepared photographically by 
using a light-sensitive coating for the silk, and print- 
ing the design from a photographic positive. Gelatin 
or polyvinyl alcohol, sensitized with potassium dichro- 
mate, are such coatings. After printing the design 
onto the sensitized coating from a photographic posi- 
tive by exposing to light, the design, shielded from 
the light and therefore still soluble in water, is 
washed out. 

In use, a steatite plate is placed under the frame 
holding the silk screen, and the silver paste is squeezed 
through the mesh of the silk by a “squeegee,” a bar 
faced with neoprene rubber. The complete circuit 
connections are thus stencilled on the plate in one 
operation, by a method that is simple and rapid, and 
that permits an indefinite number of exact duplicates 
to be made. No expensive equipment is required, 
and no special skills are necessary in the operator. 
In order that the paste can be printed evenly and that 
a good bond to the base may result, the steatite plate 
must be clean. 

Firing in an oven at 1300 to 1500 F burns off the 
vehicle and firmly bonds the metallic silver to the 
steatite base. It has been estimated that the bond 
possesses a tensile strength of about 3,000 psi. 


Other Materials Employed 


Fixed resistors are added to the circuit in much the 
same way as the conductors. A heavy paint contain- 




















ing finely divided carbon as the conducting material, 
and along with it an inert filler, with solvent and 
binder, can be applied by the silk screen process, or by 
spraying. Resistance is controlled by varying the 
length and width of the applied paint strip, or by 
varying the proportions of carbon and inert filler in 
the paint. Masks are used to control the size of the 
resistors at the time of application of the paint. 

After the painted-on resistors have air dried, the 
masks are removed and the plate is placed in an oven 
for several hours, at 300 F, to stabilize the resistor. 
A special resin coating is applied to reduce the ef- 
fects cf humidity. Tests have shown that these ap- 
plied resistors are stable and accurate under such 
conditions as high humidity and extreme load. They 
have been produced in sizes ranging from 3 ohms to 
200 megohms. 

Other elements of the circuit, the capacitors and the 
amplifying tubes make necessary a departure from 
the virtually two-dimensional scheme for the simpler 
elements. Capacitors of special type replace the 
standard model condensers. These capacitors are ¥ 
pared by silvering both sides of tiny wafers of « 
titanium dioxide ceramic, of from Yg- to %-in. sg 
and of a thickness only slightly greater than that of 
a piece of paper. By varying the thickness of the 
ceramic used as the dielectric, as well as its composi- 
tion, and the size of the silvered area, the capacitance 
of the tiny unit can be adjusted to desired values. 
Those produced at present are in the range of 6.5 to 
2000 micro-microfarads. 

The capacitors are installed in the circuit by sold- 
ering them to the silver conductors. Two problems 
are presented at once — the need for a solder that 
will not absorb silver from the printed paths on the 
ceramic base, and the need for a lower-temperature 
soldering operation so that the thin ceramic wafers 





Capacitors and tubes of special size and construction 
are soldered in place to complete the assemblies. 
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used as a dielectric will not be broken by the hear 
Dissolving of the silver is obviated by using a - 
with a silver content of at least 2%. To reduce 
temperature needed for soldering, a special = 
melting bismuth solder is used for the operation. 


Tiny Parts Require Special Methods 


Tubes for the radio, to be in proportion with the 
rest of the set, must be smaller than even the minia. 
ture tubes developed for other applications. Several 
of the leading tube manufacturers produced a special 
subminiature tube, about 1 in. long, rugged, efficient, 
and with very low filament drain. A variety of tube 
types is available in this very small size, so that most 
ordinary circuits can be duplicated in the “two- 
dimensional” type of set. 

Installation is made by soldering the leads of the 
tube, which are taken directly through the glass en. 
velope instead of being led through a base, to the 
printed conductors. The same precautions must be 
observed as for other soldering operations with these 
circuits. 

In the proximity fuze, the set is auto-powered with 
a turbo-generator designed to operate at speeds of 
100,000 rpm. and higher. A die cast rotor, carefully 
balanced, was actuated by the passage of the pro- 
jectile through the air. The entire fuze, with its 
radio transmitting and receiving sets, amplifier and 
control circuits, and power plant, is contained in a 
space approximately 5 in. long and 3 in. in dia. Com- 
ponents for the fuze were developed by engineers for 
Centralab Division of Globe Union, Inc., and scien- 
tists of the National Bureau of Standards. 

The techniques that made the proximity fuze pos- 
sible will not be discarded when production of that 
weapon ends. Pocket radios are already being de- 
veloped by several companies. Hearing aids making 
use of electronic amplification of sound can be re- 
duced in size by use of the new circuits. Various 
electronic controls used in industry can be reduced 
in size or weight if such reduction is desirable. 
Meteorological instruments to be sent aloft by the 
kites or baloons now in use may be made lighter in 
weight. 

A feature of the new type of circuit is the fact 
that it can be used in conjunction with the standard 
electronic components in most cases. The printed 
circuits are limited to low power applications, but 
within this limitation standard parts can be soldered 
into place in the circuit if desired. Likewise, a unit 
circuit with all its miniature components can be in- 
stalled in an electronic device along with other cir- 
cuits of standard size, facilitating replacement of the 
circuit as a whole, or reducing size or weight in : 
given portion of the device. 

Additional controls in miniature are now in process 
of development for use with standard-size radios. A 
knob containing within itself an “on-off” switch anc 
step volume control will go into table models as at 
added convenience in assembling, and to bring thes« 
functions into one circuit. Similar developments ar« 
promised in other lines as the technique is givet 
wider application. 
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Fig. 1—At the left is shown 
an arc welded structure. 
Simplification is achieved 
in the similar assembly 
(right) by resistance weld- 
ing side assemblies and 
then arc welding the cross- 
tie members. 


Case Histories 
Show Versatility of 


MONG THE BETTER KNOWN METHODS of resis- 
tance welding are spot, seam, projection, butt, flash 
and percussion welding. Quality, economy, and 
speed, but above all versatility, are the chief advan- 
tages obtained from the application of these resis- 
tance welding methods. For, while it is often the only 
acceptable solution to a metals joining application, 
esistance welding can well be used in conjunction 
with other fabricating methods, and often results in 
better appearance, less distortion, and accomplishes 
savings in brazing alloy, fuel and die costs, material 





Shown and described here are several 
examples of the intelligent application 
of resistance welding to achieve better 
products and reduced production costs. 
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Resistance Welding 


by JOSEPH W. KEHOE, Divisional Staff Supervisor, Headquarters Mfg. Engrg. Dept., Westinghouse Electric Corp 


and assembly time. Furthermore, proper design, tool 
ing and welding equipment permit resistance weld- 
ing to compete favorably with any other metals join- 
ing method. Some examples of these advantages of 
resistance welding are cited in the following para- 
graphs. 

Avoiding of distortion, warpage, and leakage is of 
major importance in the seal-off operation on large 
vacuum tubes. This can most easily be accomplished 
by spot welding the preformed tube. A similar and 
well-known problem is solved in the spotwelding of 
tungsten and molybdenum parts for vacuum tubes. 

In combination with other joining methods, the 
use of resistance welding has proved most economical 
The truck structures in Fig. 1 illustrate the simplifi- 
cation that can be attained by such a combination. To 
the left is the difficult-to-assemble arc welded struc- 
ture. The advantage obtained from resistance weld- 
ing the side assemblies and then joining the cross-tie 
members by arc welding in the final assembly, as 
shown to the right, was that despite the difference in 
joint thickness it could be welded entirely on the 
horizontal plane in one welding fixture and with one 
resistance welding machine setting, thus permitting 














Figs. 2 and 3—Considerable savings were experienced by converting the arc welded tube header (left) to a resistance welded 
assembly (right). Savings were made in time and materials and at the same time quality was improved. 


large savings of material, assembly and welding time. 

Quality and economy of product were the impor- 
tant considerations in the case of the tube headers 
shown in Figs. 2 and 3. However, the advantages as 
shown in resistance welding (Fig. 3) over arc weld- 
ing (Fig. 2) in this instance were manifold. The 
ease of fabrication of the new design led to more 
consistent and better quality and the resistance method 
permitted the use of less expensive bolts and round 


bars. Time was saved and quality improved because a 
special welding sequence no longer had to be fol- 
lowed and straightening or heat-treating methods 
could be eliminated. 

Savings resulting from the application of resistance 


welding to what was formerly a plug welding job 
done by the electric arc or automatic processes of 
fusion welding are illustrated in Fig. 4. Eliminated 
operations were the locating and punching of holes 
in the steel bar stock, grinding of excess weld metal, 
straightening of the welded assembly, and the need 
of using longer bars. Again distortion and warpage 
due to plug welding were avoided as shown in the 
resistance welded lever arm in Fig. 5, where rede- 
signing for resistance welding resulted in large sav- 
ings. The use of projections on the end plates of the 


lever arm has eliminated holes formerly needed to 


locate the arm with respect to the end plates. 

Resistance brazing and soldering, though nor gen- 
erally associated with resistance welding, are true 
applications of the principle. Soldering operations 
confined to small places have been considerably ex- 
pedited by the use of a pair of carbon electrodes 
which were attached to a small transformer in a 
vertical pedestal assembly. 

A particularly good example of the savings in fuel 
that may be obtained by the resistance welding 
method is the resistance brazing job shown in Fig. 6. 
The bushing in the box in the upper right hand 
corner was brazed by the use of two carbon electrodes 
mounted in a standard press welder. The amount of 
silver alloy was controlled by the use of a silver 


solder ring preplaced under the head of the bushing 
Savings of silver solder were made over the old torch 
method in which the silver solder was fed manually, 
and the cost of power to operate the spotwelding 
machine was only one-ninth the cost of the oxygen 
and acetylene previously used for torch brazing the 
bushing. Furthermore, in this same assembly standard 
spotwelding nuts eliminated the use of a screw- 
machined nut and could be spotwelded at an electrical 
power cost of one ninety-secondth of the previous 
fuel cost. 

Again by means of resistance welding, blanking 
and piercing may be made more economical, as in the 
case of heavy steel sections, by punching holes in 
thinner sections with inexpensive dies and welding 
them together to make up the required thickness 
Sections of between 3/16- and 3 8-in. thickness may 
be impossible to blank or pierce accurately and 
economically by other methods depending, of course, 
on the number of holes, shape of the part, accuracy 
and tolerance requirements between hole centers and 
other factors, whereas sections built up in the manner 
described have been found to hold the required tol- 
erances. Fig. 7 shows a spotwelded end plate built 
up of nine thicknesses of 0.020-in. mild steel, which 
was formerly made up of three 1, 16-in. thicknesses 
welded together. Another application of the same 
principle is shown in Fig. 8 where the difficulty of 
cutting or burning holes in a 3/8-in. thickness was 
eliminated by spotwelding two 3, 16-in. thicknesses 
of mild steel, which had been previously punched 
with standard tools. Since the location of the welds 
was important, their position was determined by 
cutouts in the welding fixture. 

As illustrated in Fig. 9, the necessity of machinin 
items of various shapes out of one solid piece 
metal can often be avoided with no loss of streng' 
of the part by means of resistance welding. In th 
part shown projections located on the side plate 
used for welding to the cross bar, which is now mad 
from standard bar stock. 
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Fig. 4—The strength of resis- 
tance welds is demonstrated 
on the test assembly (right). 
This assembly was formerly 
joined by fusion welding. 


Fig. 5—On this welded lever 
arm resistance welding over- 
came distortion and warpage 
which resulted from former 
joining methods. 


Fig. 6—Through the use of 
twe carbon electrodes mount- 
ed in a standard press welder, 
the bushing in the upper box 
was silver brazed. Power and 
alloy costs were reduced over 
gas brazing formerly used. 
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Fig. 71—Nine thicknesses of 

0.020-in. mild steel were 

formed and then spot welded 

to form this end plate which 

was formerly made of three 

1/16-in. thicknesses welded 
together. 





Fig. 8—The difficulty of cut- 
ting or burning holes in a 
¥-in. piece of steel was over- 
come by spot welding together 
two 3/16-in. thickness of mild 
steel, which were previously 
punched with standard tools. 


Fig. 9—A costly machining 
job is eliminated on this unit 
by joining three simple shapes 
through resistance welding. 
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Fig. 10—Deep throated resis- 
tance welding machines are 
used to handle such assem- 
blies as this which measures 
approximately 70 by 90 in. 


Finally, resistance welding is now used on many 
large structures that had formerly been considered 
too large or too heavy. With proper design of the 
structure and of handling equipment, such as large 
portable ball-top tables and welding fixtures designed 
with self-locating features that may even locate the 
sequence of spot-welds, large structures are being 
successfully handled in deep throat spotwelding ma- 
hines. The overall dimensions of the spotwelded 
structure in Fig. 10 are approximately 90 by 70 in. 
Note the different shapes such as angles, sheets, hinges, 
bolts, nuts and brackets all welded with one type of 
lectrode. 

In summary then, the following are some of the 
najor advantages of resistance welding: 

1. Resistance welding is often the only acceptable 

solution to a metals joining application. 

2. Resistance welding can incorporate the other 
types of metals joining methods so that each ap- 
plication can be a successful application of the 
best welding method. 

3. Resistance welding can improve the quality 
and economy of the finished product, such as in 
the illustration of the tube header. 
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Less warpage, less distortion, little or no 
straightening, no relieving treatments, no grind- 
ing, and no locating and punching of holes are 
obtained when resistance welding is used in 
place of plug welding. 

Resistance brazing and soldering will not only 
save in welding, and in silver alloy costs, but in 
fuel gas costs as well, when gases are used as 
the heating medium such as in torch welding, 
brazing or soldering. 

Lower die costs and maintenance, less expensive 
dies, the use of standard punch presses or tools 
instead of the slow die setups, and a better 
quality product are obtained in the case of 
building up to a required thickness by means 
of spotwelding component thicknesses. This in 
turn releases the time of the highly skilled tool 
and die men for other work. 

Finally, the quality of a resistance welded prod- 
uct need never be inferior to that of any other 
type of welding on the same application. Proper 
design, tooling, and welding equipment can 
enable resistance welding to compare favorably 
with any other metals joining method. 
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Here plies of Fibergias mat, with 
thermosetting resin poured on, 
are being pressed into a female 
mold by a Neoprene plug. The 
operator holds one of the box-like 
shapes as it comes from the mold. 
(All photographs courtesy Owens- 


Corning Fiberglas Corp.) 


Glass Fibers aS Engineering Materials 


by KENNETH ROSE, Engineering Editor, MATERIALS & METHODS 


HEN GLASS FIBERS were first introduced to the 

public about ten years ago it was their flexibility 

that caught the attention of the man in the street. 
Glass had always been a rigid material, and the ease 
with which it could be shattered had fostered the lay 
impression that it was weak also. The engineer knew 
glass as a fairly strong, highly notch-sensitive non- 
metallic material, of low but almost entirely elastic 
deformability, extremely high corrosion resistance, 
and high hardness, an electrical nonconductor, in- 
combustible, and with a weight slightly below that of 
aluminum. The news that these properties were now 
to be made available in a pliable fiber immediately 
brought up visions of new uses to which the fibers 
could be put in the industrial picture. 

Glass fibers have lived up to expectations. Although 
much of their existence has been overlapped by the 
war years, when only needs of the armed forces were 
as important, they have already become 
standard for a wide variety of industrial uses. To give 


reva rded 


a general idea of these uses, and of the engineering 
properties that fitted them for such applications, with 


the thought that knowledge of the possibilities may 
suggest solutions of other of the engineer's problems 
is the purpose of this article. 

There is no magic about the flexibility of glass in 
fiber form. If the same glass were presented as 
sheet, or in any of the more familiar shapes, its flex: 
bility would disappear. Flexibility is associated wit! 
the small diameter of the material in fiber form, just 
as steel when drawn to a fine wire becomes flexible 





As a fiber glass retains many char- 
acteristics of its other forms and 
adds a few other good ones to make it 
| a highly useful engineering material. 
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The insulating 


Glass fibers are produced by two methods 

|) Exudation and jet attenuation. 

(2) Exudation and mechanical attenuation. 
by the first method is produced glass fiber in the 
wool-like form used chiefly for thermal and acoustical 
nsulation, and the staple textile fibers. 

When the glass is to be produced in the wool-like 
torm, the batch is melted and refined in a large tank, 
iolding about 40 tons, and the molten glass is then 
permitted to exude from tiny orifices. Steam from 

gh-velocity jets whips these thin streams of glass 
wnward toward a moving conveyor, at the same 
me drawing them out into very fine filaments. The 
ass fibers collect on the conveyor in a wool-like 
ass, the thickness of which is determined partly by 
ie speed of the conveyor. 

Glass textile fibers will start with batch melting 

refining in a large tank or furnace, but the glass 
first formed into marbles, about %-in. in dia., and 
spected. The marbles are then remelted in small 


ctric furnaces, and filaments are produced by one 


[WO pre cesses 


qualities of Fiberglas are used to advantage in protecting a pipe line. 





(1) The staple-fiber process, in which the exuding 
streams of glass are attenuated by a steam or air jet, 
collected on a revolving drum, and this sliver (pro- 
nounced sly'ver) wound on tubes preparatory to 
twisting into yarns. 

(2) ‘Lhe continuous filament process, in which the 
exuding filaments are pulled down by hand, and 
drawn together into a strand, further attenuation be 
ing provided by a high-speed winder carrying the 
strands. The strands are later twisted and plied into 
yarns. 

In making yarns by either process, it is necessary to 
lubricate the filaments to reduce the extent of thei 
abrasion of one another. If the glass cloth is to be 
impregnated with plastics, or if glass cloth is to be 
varnished with any of the silicones for use in motor 
insulation. the lubricant must be removed by a heat 
treatment 


Properties Similar to Other Glass Forms 


The properties of glass fibers are in general the 








same as those of glass in other forms. Their property, 
in textile forms, as nonconductors of electricity is one 
of the most valuable attributes industrially. Resis- 
tance to corrosion by all acids except hydrofluoric 
and hot phosphoric, and by weak alkalies, makes glass 
fibers in various forms valuable in the chemical in- 
dustry, or anywhere in contact with chemicals. Glass 
fibers found one of their early applications as a re- 
taining mat in storage batteries, and they are one of 
the best tower packing materials. Noncombustibility, 
with corresponding temperature endurance, is of 
major importance in glass fiber textiles, as nearly all 
the ordinary textiles are of organic origin, and are 
combustible. 

Several properties. more immediately related to its 
wool-like form are its thermal insulating qualities, its 
sound deadening properties, and its value as a filter- 
ing medium. Its efficiency as a heat barrier is de- 
pendent upon the trapped air held in the fibrous 
wool-like mass, and is controllable within limits by 
regulating the degree of compacting. Its noncombus- 
tibility, in combination with heat insulating qualities, 
makes it especially desirable for elevated temperature 
applications, such as pipe insulation. Depending 
upon the type of binder used, it is suitable for use 
to 300 F, to 600 F, or to 1000 F. Its inorganic nature, 
giving freedom from decay, makes it desirable in low 
temperature insulation also. 

Sound deadening, or noise reducing ability, is also 
associated with the wool-like form. For aircraft and 
similar applications, this noise reducing quality is 
valuable in combination with noncombustibility and 
light weight. Its value as a filter medium, in either 
the chemical industries or air conditioning applica- 


These Fiberglas-reinforced 
plastic aircraft parts show 
how the material can be 
fabricated to complex 
shapes. The parts shown 
were produced by Indus- 
trial Plastics Corp. 


tions, is associated with its inorganic constitution, in 
the first case because of its chemical resistance, in the 
second because of its freedom from deterioration un- 
der wet conditions. 

Tensile strength of the textile fibers, running to 
values of the order of 400,000 psi., is stated to be the 
highest of any material, either natural or man made. 
These values must be taken with caution by engi- 
neers, inasmuch as they are largely due to the “mass 
effect” in tensile testing. The close relationship be- 
tween size of the sample and high tensile strength 
is shown by the following results: 


Size of Sample, Approx. Tensile Strength, 
Dia., In. Pst. 
0.00040 230,000 
0.00035 250,000 
0.00020 325,000 
0.00010 425,000 


The tensile strength of glass in sizes approximating 
the standard sample for the determination upon 
metals has not been satisfactorily established. Glass 
is highly notch sensitive, and slight surface imper- 
fections or irregularities exercise an effect upon re- 
sults entirely out of proportion to their physical 
magnitude. The conditions surrounding the prepata- 
tion of the sample cause such variations in the results 
that the results are never reproducible. Tensile 
strength is ordinarily considered to be several thou 
sand Ib. per sq. in 

While the very high tensile results have been ob 
tained with samples of microscopic diameter, there is 
no question about the high strength of cloth woven 
of glass fibers. Here again, results are dependent upon 
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weave of cloth, thread count, etc., so that comparable 
results are difficult to obtain. It can safely be said, 
however, that fabrics of glass fibers are very strong, 
ind very durable in applications in which repeated 
flexing does not occur. ae . 

A major use of glass textile fibers at present is as 
in electrical insulator. Electric motors and similar 
electrical equipment are limited in ratings to the tem- 
perature at which the insulation will fail. Use of in- 
organic insulations, such as glass fibers or asbestos, 
made the varnish the first ingredient to fail. Develop- 
ment of silicone varnishes, in combination with glass 
fiber windings, promises to raise the temperature at 
which failure of insulation will occur to such a level 
chat the lubricant will become the limiting factor. 

Glass fiber yarns, woven sleeving, and other tex- 
tiles of glass have become a standard insulation for 
motors to be subjected to high temperatures, or those 
for which weight limitations require operation at 
what would be overload under Class A (organic in- 
sulation) specifications. Transformers and other elec- 
trical equipment have likewise been adapted to higher- 
temperature Operation by using this noncombustible 
insulator. 

Thermal insulation, both for elevated temperatures 
and for refrigeration, is a large-scale application. 
Trains and busses, ships, planes, and homes have 
adopted glass insulating wool, supplied in batts, 
blankets, boards or sheets. Preformed boards have 
shown reductions in installation costs when used for 
such items as domestic heated equipment, industrial 
boilers, breeching, or heated tanks. Another type of 
preformed board, enclosed with asphalt, is preferred 
for low-temperature refrigerated spaces such as cold 
storage lockers, and commercial refrigerators. A grade 
compressed to a density of 9 lb. per cu. ft. is self- 
supporting in partitions. 


Important as Laminating Material 


Glass fabric has become an important laminating 
material for plastics. In combination with the phen- 
olic and other thermosetting resins, its heat resistance 
and high strength make a lightweight, durable, high 
strength composite. Molded parts have found wide 
application in the aircraft industry, where high 
strength and light weight are worth premium prices. 
It has been used for defroster ducts, for tail surfaces, 
and for many other structural parts of aircraft. When 
used as a facing for lightweight core material, a 
sandwich composition can be made of great strength 
and rigidity, but of very low weight. A sandwich 
material of this sort is popular as a flooring in com- 
mercial planes. 

Low pressure laminating opened a new field in 
plastics, making possible the molding of pieces of so 
large a size that no press could have been found to 
make them by high pressure methods. Boats have 
been molded in one piece by low pressure or contact 
methods, with glass fiber cloth or mat as the rein- 
forcing material. 

Ventilating and air conditioning have found rela- 
ly coarse glass fibers, lightly bonded with a resin 
and faced with a metal grille, to be an excellent filter 


a 
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medium. Use of dust-catching adhesive with the 
fibers increases their efficiency. 

Fabrics of glass fibers have found important uses 
for themselves, without any helping material. While 
use of colored glass to make colored fabrics has not 
been successful, due to the faintness of the colors so 
obtained, the finished cloth can be surface dyed to 
brilliant colors. Colored sleeving is used industrially 
for identification. Fire-safe draperies and hangings 
for public buildings have proved popular, especially 
after several disastrous fires called attention to the 
hazard of combustible drapery. 

Cloths of glass fiber, when coated with neoprene 
or with vinyl resins, have been used for gaskets and 
packings, diaphragms, high temperature conveyor 
belting, etc. Coated with bituminous paints, glass 
mat has served as a wrapping for buried pipe. Lamp 
shades, indestructible lamp wicking, and nonburnable 
ironing board covers have been made with glass 
fabrics. 

Glass cloth, faced with mica, has been used for 
electrical insulation. A recent development has been 
production of super-fine glass fibers. Formed as batts 
loosely compacted with a binder, these have been 
used to replace kapok in lifejackets. Pillows stuffed 
with bulked fibers have been used by allergy sufferers. 
The super-fine fibers are used also as clothing inter- 
liners, and in thermal and acoustical insulating 
blankets for aircraft. 

Glass fibers have been commercially available to 
civilian production for only about three years before 
the war, and about a year since. It can be confidently 
predicted that, when engineers have had time to con- 
sider the properties of glass fibers in relation to a 
going civilian production and its problems of ma- 
terial selection, many more uses for this valuable class 
of materials will be found. 


~ 





In this drawing is illustrated a step in the plunger and 

preform process to make an automobile top. Lightly 

bonded short length glass fibers are in the steam- 

heated metal mold. After the resin has been poured 

on the preform the rubber plug will be lowered on it 
under pressure of from 40 to 100 psi. 
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Three drawn parts of the oil separator assembly. They are (left to right) the combined spacer ay 
section, the inner shell, and the outside container, 





Deep Drawn Magnesium Parts Save Weight 


by R. G. GILLESPIE, = 


HE AIRCRAFT INDUSTRY. always keenly weight- be pertormed on ordinary presses with a tew mod 

conscious, has been appreciative of the savings fications of the usual set-up. 

in weight possible through the use of magnesium The deep drawing of magnesium in moderatel) 
alloys. With the steadily advancing knowledge of heavy gages is still a matter challenging the skill 
the techniques of working this lightest of all struc- of the engineer and designer. While such operations 
tural metals, more and more aircraft accessories are are being accomplished in many pressworking shops, 
being adapted for production in these alloys. Mag- close attention to details of technique is mecessary to 
nesium, difficult to form at room temperatures, can success with low scrap loss. 
be shaped with relative ease at temperatures within An oil filter, part of an aircraft de-icing system bj 
its plastic range, and these forming operations can Eclipse-Pioneer Div., Bendix Aviation Corp., was 
being produced in aluminum sheet, with several oi 
the more difficult parts made by spinning. The desire 
for a weight saving, combined with the possibilin 
of lower costs by rapid press forming, led to attempts 
to redesign the part for fabrication from magnesium 
and by deep drawing. 

As the outside container for the filter is 8-3/ 16 





in dia.. and a 10-in. draw would be required in V.0 
in. metal, close attention to details of press opé 
tion was required. An inner shell, 6% in. in d 
also required a 10-in. draw, but the lighter g: 
metal, 0.051 in., would help to ease the problem 

Manufacture of the filter was undertaken 


Brooks & Perkins, Detroit. MA alloy was us 











MATERIALS & METHOD 












Exploded view of parts, all of which are 
pressformed, of the aircraft oil separator. 


e : roughout. In addition to the inner and the outer 
shells, there was required a spacer, 
opening slantwise from its periphery; a perforated 


having vanes 


el} 
-iiI inner section, to retain the filter medium at the 
ns bottom of the assembly; and a top retainer, also 


7 perforated, to hold the medium in place from the 
| top. The perforated inner section is attached to the 
inner shell, and both are held in position by the 


by spacer. A through-bolt, passing through the top re- 
| tainer, the axis of the filcer body, and the bottom of 
nf the outside container, completes the assembly. 


To reduce die costs, number of operations, and to 

simplify the operation in general, it was decided to 

Ke the spacer and perforated inner section in one 

piece, and to separate them later by a cut-off 

Operation on a lathe. The outlines of the two parts 

be formed provided natural draft over most of 

ombined drawing, and made for relatively simple 
swork 

le Outside container, 8-3/16 in. outside dia., is 

in one draw. Blanks are heated in an oven to 

F, and an attempt is made to hold the material 

osely to this temperature as possible during the 

e run. The dies are heated by gas burners, located 





A cross-sectional view 
J of the oil separator. 


in this case on the die holddown ring. Die tempera- 
tures are checked at the beginning of each run, and 
the female parts of the die are held at sheet tempera- 
ture. Male parts are run at a little below sheet 
temperature. A galvano-pyrometer is used to deter- 
mine die temperatures at the beginning of the run, 
and the gas burners are so adjusted as to maintain 
the requisite degree of heat during ordinary operating 
procedure. 

In this one press operation 12 stiffening ribs are 
formed on the bottom of the container, and the 
hole for the through-bolt is punched. A narrow seat- 
ing flange at the top of the container is also formed. 
As this flange must be very flat and even surfaced to 
permit an airtight seal in the final installation, a 
restriking operation is performed on the flange. 

A reinforcing piece, with a drilled hole, is later 
welded onto the bottom of the container to permit 
threading for the through-bolt. Heliarc welding 1s 
used to attach the relatively heavy perforated disk 
of magnesium to the light container, and the hole 
punched through the bottom of the container in the 
drawing operation is used to locate the disk. 

Forming of the outside container is completed by 















trimming off the top excess on a lathe. The finished 


piece is 9-3/16 in. deep. 


Ten-Inch Draw in One Operation 


The inner shell, also drawn to a 10-in. depth in one 
operation, is formed as a can, and the bottom is later 
cut off and top excess removed to achieve the re- 
quired open cylinder. The press operation is carried 
out as for the heavier outside container. Trimming 
operations are done on a lathe. 

The piece from which are cut the spacer and the 
perforated inner section is formed in one draw, and 
is slightly more than 6 in. deep as drawn. The re- 
quired portions of the combination piece are cut out 
on a lathe, and further processed on small presses. 
Holes are punched in the inner dish-shaped section. 
To simplify the die work, the perforations are made 
in six successive groups, using the holes already 
punched to index for the following group, and so 
dealing with a sector of the dish that may be handled 
like a flat surface. After perforating, this inner sec- 
tion is spotwelded to the inner shell, over which it 
telescopes for a distance of +g in. 

The spacer, also trimmed from the combination 
piece, requires the punching of 18 fins on its slanted 
circumference. These fins are cut through one at a 
time, and each is given the outward slant necessary to 
effect a slight louvering. The conical nature of the 
surface upon which the fins are cut makes this a 
simple press operation. 

The case for the filter is completed with the top re- 
tainer, a flat perforated disk of magnesium sheet 
through which the through-bolt passes, and which 
serves to hold the filter medium in the inner shell. Its 
fabrication consists of one operation involving simple 
blanking and perforating and the formation of a 
raised boss. 

All parts are chromate treated for protection, and 
as a primer for the final finishing in the case of the 
outside container. The external surfaces of the outside 
container are given a baked enamel finish to complete 
the operations upon the filter case. 

The filter serves as a regulating-unloading valve 
and oil separator for controlling and filtering the air 
pressure supply of an airplane de-icing system. A 
filter element is installed in the magnesium case to 
complete the device, which is designed to handle 20 
to 40 cu. ft. per min. of air for a minimum of 100 hr. 
of operation, equivalent to about 1000 hr. of flying. 
When made of aluminum spinnings the case weighed 
314 lb. The redesign in magnesium was estimated to 
weigh 2! lb., and actual weight of the completed 
cases has been found to be 2 oz. less. The total weight 
saving was, therefore, 18 oz. in 314 Ib. 


Other Magnesium Products 


Several other items, recently produced in magne- 
sium, make dramatic weight savings by adopting the 
light metal. A 16-ft. canoe, full size in every respect, 
has been produced with a weight of slightly under 
55 Ib. Sportsmen have appreciated the advantage of 
lighter weight as much as the aircraft industry, even 
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though it is not a matter of dollars and cents as in tha, 
industry. A wheelbarrow of magnesium, Weighing 
12 lb., has also been well received. Both pieces are 
produced by Brooks & Perkins also. 

The canoe and wheelbarrow are interesting ex. 
amples of large-sized work done in magnesium alloys 
by press forming. Both applications presented greate; 
difficulties than those encountered in the drawing of 
straight-sided square or rectangular boxes and gy. 
inders. The sloping sides of the wheelbarrow pan 
are difficult to draw without wrinkling and it was 
found that the hold-down pressure required is quite 
high. The angle of slope of the pan is different for 
different sides, necessitating an unusual amount of 
experimental pressure adjustment during die try-our. 
The canoe skin design is quite irregular and also re. 
quired a large amount of experimental work on hold 
down pressure and on proper blank development. 

For the canoe, MA alloy is used in an 0.051-in 
thickness for the skin. Four pieces, each 8 ft. long, 
are drawn in a hydraulic press of 750 tons capacity. 
Temperature of the sheet is held at about 625 F, and 
the dies are heated to the same temperature at the 
start of the run. Nickel-iron dies are used. 

The nickel iron dies are quite large, and, when 
heated, a great deal of both growth and normal 
thermal expansion was encountered. Unfortunately 
these dies were not stress relieved before being put 
into service, and much of the difficulty encountered 
may have been due to this fact. In the future such 
large, irregular cast dies will be heated at not over 
200 F per hr. to a minimum of 900 F, and preferably 
to 1000, and held for 1 hr. per in. of section, then 
cooled at not more than 100 F per hr. to room tem- 
perature. This procedure was recommended in a 
paper presented by J. S. Vanick at the 1946 Con- 
vention of the American Foundrymen’s Association 
Engineers at Brooks & Perkins are now inclined to 
think that such treatment would obviate the effects 
of further relief of casting stresses at the tempera: 
tures and stresses involved in operation, and reduce 
the likelihood of significant dimensional changes in 
service. 

After drawing, the pieces forming the skin of the 
canoe are trimmed on a band saw. Two sections are 
then welded together endwise to form a side of the 
canoe, using heliarc welding. The sides are joined, 
right and left, by riveting to a keel strip, which is an 
extruded magnesium alloy form. Extruded forms are 
also riveted into place to produce the gunwales, along 
the upper edges of the two side sections. A stretch- 
formed section is riveted to either end of the skin, 
from keel to gunwale, to complete the assembly of the 
skin, and small castings are riveted into place to join 
these formed pieces with the ends of the gunwale 

The structure is stiffened by thwarts, of oval rubing, 
extending across the canoe from gunwale to gunwale, 
and attached to the canoe by small magnesium cast 
ings. Stiffening ribs are also used. They are formed 
from sheet metal, using the rubber mat method. 

Small decks, fore and aft, provide a space for 
packing Sytrofoam, a foamed plastic material, which 
insures buoyancy in case the craft is overturned 
Bulkheads at each deck protect the lightweight plasti 
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Seats complete the canoe, and for this purpose woven 
Saran filament, stretched on a hardwood frame, ts 
used 
In the magnesium wheelbarrow, MA alloy is used 
tor the pan, which is formed in one piece from 0.072- 
n.-thick stock. The alloy is held at about 650 F for 
the forming, and the dies at about the same tempera- 
After trimming, the pan is beaded around the 
pper edge, and the result is a full size piece of ex- 
eme lightness, but with ample strength and rigidity 
the service intended. 
Handles for the wheelbarrow are made of mag- 
ium alloy tubing, bent to shape in special bending 
The tubing is preheated to about 525 F for the 
ling operation, and the mandrels of the jig are 
t about 500 to 550 F during the run. The legs 
made from extruded flat bar stock, g-in. thick 
Assembly of the wheelbarrow is very simple. A 
and a left leg are joined by means of a single 
and the legs, pan, and tubular handles are as- 


bled by bolting with four bolts. The forward 
s of the tubular handles are flattened, and holes 
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Assembling a wheelbarrow, practically all parts of which are 


magnesium. The pan is drawn sheet of 0.072 in. thickness. 


are drilled through them for the axle bolt. The rubber 
tired wheel is held in place by the axle bolt, with 
washers and two magnesium tubular spacers to po- 
sition it. 

Although the rubber tired wheel adds to the weight 
of the barrow, the total weight of the completed piece 
has been reduced from an estimated 16 lb. to its 
present 12 lb. by use of magnesium alloys for practic- 
ally the entire construction. The axle bolt, rubber 
tired wheel, and rivets and assembly bolts are the only 
significant exceptions. 

In all of these articles fabrication by pressforming 
hot magnesium alloy, in sheet or other form, demon- 
strates that the lightness and other advantages of this 
material can now be offered in connection with the 
advantages of high production methods. When prop- 
erly handled, the light metal can be deep drawn, bent, 
sheared, or otherwise fabricated with sufficient facility 
to make it a competitive material, and its particular 
advantage of weight saving will become the deciding 
factor for many applications in the transportation 
industries, or where portability is important 
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7 Quality control can reduce 

[ the amount of inspection 

required on almost any 
product. 





Installing a Quality Control Program 


by NORBERT L. ENRICK 


OMETIME IN THE NOT TOO DISTANT FUTURE, 

American producers will find themselves con- 

fronted by the end of the seller's market, with 
buyers no longer beggars but choosers. Then the 
manufacturer who has made a timely installation ot 
quality controls in his plant will have a competitive 
advantage. 

The method of choice is statistical quality control, 
which was developed first in the Bell Telephone 
Laboratories and nee as having “contrib- 
uted in a notable way to important reductions in 
costs and to substanti il improvements of quality 
in the Bell System.” By now it has proven its worth 
in many thousands of large and small plants. 

The great variety of metalworking processes makes 
it impossible to outline quality control on each 
However, it will be sufficient to give practical ex- 
amples of a simplified method applicable to most 
metal products. From these, the intelligent reader 
should be able to draw all the information needed 
for his own product. 

Modern quality control aims at both a reduction 


in inspection and an improvement of quality. It does 
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this through systematic sampling inspection of pt 
uct following all key processing operations. The 


vantages are threefold: 


|. The sample shows up bad quality immediately 
Thus, the source of defective work—be it ma 
chine, material or operator—becomes known 
immediately and can be corrected at once 


Y 


2. The sample also serves to segregate immediatel 
’ : < c 
bad lots from good lots. Only good lots 





Given here are the principles behind 
the establishment and operation of 
a quality control program that can be 2 
useful guide in any metalworking plant. 
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Master Sampling Tables 


























Allowable Percent of Defectives 
Sample 
Size 1 2 3 4 5 
AIRI|AIRIAIRI|AI|RIAIR 
40 Leia i@eisis i i4i2nisi31is 
60 AY SwWRE SE OR BEBE LE aS: 
80 l 5 l 5 l 6 5 7 5,18 
100 l Bese ee ac Sr Pi ee 
120 —‘Gaic BG Ot REeSe SReRE PE BE. 
Fig. 1— Master sampling Allowable Percent of Defectives 
tables are the keystones Sample |——__—_— 
around which quality con- a ae 8 9 10 
trol programs are built. AI|RI|A\|RI|AI[RILAILRIAIR 
40 l 6 ] Tl ar el 216: 2:9 
60 3; 8 3; 9 $110; 5/11 7133 
80 5110/] 5/11 6/12 7113| 8114 
100 6/11 7113} 8|14| 9|16;}10/17 
120 10} 11) 12) 13 | 13| 14] 15| 16] 16] 17 
Note: A = Acceptance No. R = Rejection No. 


res ich lots 


and 


assed the final assembly. Bad 
are detailed for screening, repair, salvage, etc. 
The above two factors combined should elim- 
inate the need for costly and time-consuming 
100° inspection (inspection of every piece ) 
before final assembly and shipment. 


The Pilot Installation 


lo start quality control in your plant, it is best to 

egin in one department and to expand it gradually. 
For a comparatively simple example, let us assume 
hat you are manufacturing flatware knives and that 
you start quality control in the press department. 

Workers place their product into skids of boxes, 
each holding approximately 1,000. Experience shows 
that the key operation to be inspected is the forming 
of stainless steel knife handles on a knuckle press, 
since this operation is chiefly responsible for defective 
work. 

Because of the skill required in positioning the 
handles under the die (to avoid mis-forming and 
burrs in excess of 1 in.), up to 2% defective work is 
not considered abnormal. We therefore call 2% de- 
tectives in this case the Allowable Percent Defective. 
Other items or operations may require different 
percentages.) If you want to make practically sure 
that not more than 2% defective handles go out of 

lepartment, you must tell your inspector exactly: 


How many sample pieces to inspect. 
When to pass a lot. 
When to reject a lot. 


his information cannot be obtained through guess 
or rule of thumb. However, it can readily be 

n from statistical tables. 
X bres use of such tables, sampling inspection is 
1azard business, because sampling is subject to 
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Lots should consist of at least 600 pieces, and at most 3,000 


pieces. 


a greater margin of error than usually expected. By 
chance, the inspector may inspect only good sample 
pieces from a bad lot, or vice versa, all of which leads 
to too Many wrong decisions: too many bad lots slip 
through, or else too many good lots are rejected. 

It is here where the statistics of mathematical 
probability helps the inspector: by furnishing him 
with a practical —_— plan that results in a mzn- 
imum amount of inspection for a maximum of pro- 
tection against sampling errors. Without this, there 
will usually be either too much inspection or else not 
enough. 

To install a simplified quality control program, you 
need know nothing about mathematics, but merely 
refer to the Master Sampling Tables (Fig. 1), which 
furnish ready-made sampling plans into which all 
the mathematics has been incorporated in advance. 


Using the Sampling Plan 


In our example, the Allowable Percent Defective 
for knife handles formed on a knuckle press was fixed 
at 2%. By referring to the 2% column in the Master 
Table, the following individual sampling plan ts ex- 
tracted and furnished to the inspector: 
Rejection No. 


(Cumulative ) 


Acceptance No. 
(Cumulative) 


Sample Size 
Cumulative) 


> 


+0 0 

60 | } 
80 l 5 
100 2 5 
120 5 


This plan supplies the inspector with sets of three 

all-important numbers: 
1. Sample Size—The number of articles to be ex- 
amined out of each lot. These must be drawn 


at random from different parts of the lot. 
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DEFECTIVES FOUND 
nn 


lool 002 1003 1004 
LOT NUMBERS 





ITEM: SX. Wamdle OPERATION: Sovm = Size: __4or 


LOT 





1005 1006 


2 


SAMPLE 


REJECTED 








Fig. 2—Daily records should be kept of parts inspected and should show why any lots required rejection. 


2. Acceptance No.—lf defectives up to this num- 
ber are found in the sample, the /ot will still 
be accepted ( passed ). 

Rejection No.—Ilf this number or more de- 
fectives are found in the sample, the Jot is 
rejected (and sent to repair, screening, sal- 
vage, etc. ) 


The distinctive feature about this table is the gap 

between the acceptance and rejection numbers. This 
gap forms an area of indecision meaning that if = 

number of defectives found falls into this gap, < 
additional sample must be taken. Additional i 
is required in the form of more samples. 

For example, if the inspector has found one de- 
fective in his first sample of 40 pieces, he can neither 
accept nor reject the lot, since the Acceptance Number 
is 0 and the Rejection Number 3. So, the inspector 
must take another sample of 20, bringing his total 
sample size to 60 (40 plus 20). Again the inspector 
will compare the total number of defectives found up 
to this point to determine whether to accept or re- 
ject the lot or to continue sampling. This process may 
go until the highest sample size is reached, 120, at 
which point the gap between the Acceptance and 
Rejection numbers disappears and the problem of 
acceptability is finally solved. 

This type of sampling—called sequential—has a 
distinct advantage: It will generally permit very good 
lots to be accepted and very bad lots to be rejected 
after the first or second successive sample. Only lots 
of in-between quality will, on the average, require 
more inspection. Thus, we make sure that an absolute 
minimum of inspection is done. 


92 


Inspection Records - 


It is desirable that the inspector keep a record ot 
the many hundreds of pieces inspected daily. An ex 
ample of such a record is given in Fig. 2. 

From this record, it will be noted that one lot, Ni 
1005, was rejected for excessive burrs. On the botton 
the reason for rejection is indicated: The die had 
shifted and consequently was not mitering proper); 
This left excessive burrs on the handle. Inspection had 
rejected the lot and notified the foreman. He, in turn, 
had checked into the trouble and adjusted the set-up 
The bad lot itself was “screened.” That is, every piece 
was inspected and those with excessive burrs held 
aside for a special de-burring operation. 

Inspection records tell, at a glance, what happened 
all day. Properly summarized, they give valuable in 
formation to the engineering department in knowing 
where to concentrate on machinery improvements 
At the same time, figures on percent-defective and 
allowable percentages can form the basis for quality- 
quantity bonus systems, cost controls, etc. 

In place of inspection —e many aeeeecce 
prefer control charts ( Fig. 3). These have the advai 
tage of being quicker to hag eee but show we 
detail. 


Sampling vs. 100% Inspection 


Introduction of scientific sampling is often opposed 
in favor of old fashioned 100% inspection because 
“only if you inspect every piece can you guarante 
perfect product.” However, because of the monoton} 
of this procedure and the inevitable fatigue, the 
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t+. LOT-BY-LOT INSPECTION RECORD 
rT ITEM 
Pitches Howdker 3. OPERATOR: 
2 > LAST OPER 
a: ¥ OTWAAS, Kurkile Prera K. Holt 
4. DATE_OF_ INSPECTION IVb 10}! \Ojt 10)2. 10/2 jo/2/ to 3 
“5 LOT NUMBER {O04 we 2 1903 | 100% ipoS | 1906 | 
“6 LOT SIZE «No. OF GROSS IN LOT) ', 100 +000 in 1900 | 409 by 009 
a V1 opis. onic. | W onic. | vf ona. | ot onic. 4 ORIG 
7, ORIGINAL OR RESUGMITTED LOT icnece one» ‘RESUB | resus RESUB. | resus. | resus. | resus. 
a oe 8. SAMPLING TABLE 9. MAJOR DEFECTIVES 
| ~ SAMPLE | size | ACC. NO REJ. NO NUMBER NUMBER NUMBER NUMBER NUMBER NUMBER 
— SS Sr Se eee eee L Ov \ Ov : me “4 
eR, NAR: aR 4 3... =z = & 
Se ee Zz. 4 
_ 5 § x 
2a Se ee 5 
CHECK NO. eI ie 
11. DEFECTS 
10 TYPES OF DEFECTS FOUND NUMBER NUMBER NUMBER NUMBER NUMBER NUMBER 
t aa 
i 29 
* 
| Z . 4 
GF pee Yass 4 Acc. Y acc. | ace. W acc. 
12. LOTACCEPTED OR LOT REJECTED cnuecx one) | ans. ees. | ees. xX! ae. l aay 
13. INSPECTOR’'S SIGNATURE: 
“Ray toalee 








Fig. 3—Some quality control programs prefer control charts pil as this rather than other types of records. This chart 
shows much the same information as the report in Fig. 2. 


spector can never hope to catch all defectives. He 
always misses some, usually more than anticipated. 

Ifa — of perfect product i is needed, you will 
probably have to resort to 200% inspection, unless 
some mechanical inspection machinery can be used. 

The Master Sampling Table in this article contains 

rious sampling plans, ranging from an Allowable 
Percen Defectives of one up to ten. This should pro- 
vide for most needs of the average plant. 

Do sampling plans eliminate all chance errors of 
sampling? Obviously, no sampling plan can do that, 
since we do not inspect all pieces. However, sampling 
plans minimize the risk of error. 

When the sampling plans given here are used, 
will occasionally happen that a bad lot slips through. 
However, in the long run these sampling plans work 

so that the average proportion of defective work 
passed will never exceed the allowable percentage. 
This is true provided that each individual article 

‘pected is examined or tested properly and all 

ected lots are repaired before being passed. 

So much for the risk of letting bad work slip 


~ | 


a 
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through. How about the risk of erroneously rejecting 
good lots? This chance, too, is ever present. It varies 
with the quality of the inspection lots and reaches a 
maximum of 15% as the lots move close to the 
borderline of rejection. 

Under most types of mass production, these risks 
have been widely found both practical and economical. 
In those special cases where different risks are desired, 
special tables may be needed. 

What has been presented herein is a skeleton 
procedure, which, however, should be a good working 
tool for most purposes. It is, of course, not generally 
applicable to control such variables as tensile strength, 
weight of coatings, temper, close tolerance dimensions, 
etc. For them, more refined statistical tools have been 
perfected which cannot be presented in ready made 
tables. 

However, for the average plant the above outlined 
general procedures are sufficient at least to make a 
start. They have proven their worth after having 
been installed successfully at more than 3,000 plants 
during the war. 
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The new zinc-base finish for steel results in the 


chromium-like appearance of this refrigerator shelf. 


MATERIALS 
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Shortage of tin led to development of 
a finishing method which results in a 
hard, long wearing surface that gives 
the appearance of being chromium plated. 











A New Zinc-Base Finish for Steel Parts 


by J. A. WILLIAMS, United Chromium. Inc. 


being widely applied on refrigerator shelves, 
provides greater corrosion resistance than the 
formerly used tin finishes. The new finish was de- 
veloped as an answer to the shortage of tin. Tin was 
the most widely used finish prior to the war and was 
generally applied by hot dipping. The finish has a 
bright metallic appearance somewhat similar to that 
of chromium plating. 
Three distinct operations are required to achieve 
the zinc-base finish which is harder, and which pro- 
vides greater protection against rusting than the pre- 


A NEW ZINC-BASE FINISH for metal parts, which is 


1 (Left) As the process is used by Metal Process Corp., 
Detroit, the metal parts are first plated in a semi- 
automatic zinc plating tank. (Center) In this plant 
the Anozinc treatment is handled in a manually 
operated tank. (Right) As in other finishing processes, 
prior cleaning is important. Here refrigerator shelves 
are being removed from an alkali cleaner prior to 

zine plating. 
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viously used tin finish. First, the steel refrigerator 
parts are zinc plated to a thickness of from 0.0003 to 
0.0005 in. Next, the zinc plated parts are treated in 
Anozinc Clear to form a corrosion-resistant conver- 
sion coating. Finally, the shelves or other steel parts 
are coated with a clear baking synthetic to provide 
increased abrasion resistance. 

Many manufacturers using the process now indicate 
that they will continue the method even when the 
need for conserving tin no longer exists. 

One big advantage claimed for the zinc-base finish 
is that if and when a small area is worn through, 
electrolytic action between the zinc and steel prevents 
the steel from rusting. When soft tin was used on 
such shelves and was worn through to the steel, rust- 
ing was accelerated due to the opposite electrolytic 
action taking place. 

While trying to find a satisfactory finish, the re- 
frigerator manufacturers investigated at least 100 dif- 
ferent metallic and synthetic coatings. The two most 
important properties required of a finish were that it 
should possess excellent corrosion resistance and that 
it should also have an attractive metallic appearance. 
None of the hundred finishes tested passed both of 
these requirements. Several metals which might have 
provided the required corrosion resistance had to be 
eliminated from consideration because of their toxic- 
ity. Plating copper, nickel and chromium over the 
steel shelves proved unsatisfactory because no feasible 
thickness of plate provided satisfactory corrosion re- 
sistance at the welded joints where the light cross 
wires are welded to the heavier wires which form the 
frame of the shelf. Many lacquers and synthetic coat- 
ings were tested, but none of them were acceptable 
either because of poor corrosion resistance or because 
the finish did not have the desired metallic luster. 

In early 1945, engineers of United Chromium, Inc. 
suggested that a satisfactory finish could be produced 
by zinc plating the shelves, then forming a clear 
conversion coating to retard the formation of white 
zinc corrosion products, and then applying a durable 
baking synthetic. For test purposes, several shelves 
were zinc plated, then treated in a United Chromium 
Yellow Anozinc bath. The yellow coating was then 
leached and sealed to provide a clear corrosion-resist- 
ing conversion coating. Then a specially formulated 
synthetic, Unichrome Lacquer B-132, was applied. 

Months of testing by the refrigerator manufacturers 
proved that this finish would stand up under actual 
service conditions. The conversion coatings produced 
in the Anozinc bath exhibited outstanding resistance 
to corrosive conditions, humidity, wear and food con- 
tact, and also reproduced the luster of the underlving 
zinc. During the Summer of 1945, Anozinc Clear 
was adopted as the standard finish for steel refrig- 
erator shelves by Norge, Nash-Kelvinator, Gibson, 
Philco, Coolerator and others. Although this was the 
first widespread application of “Anozinc” Clear, it was 
not an entirely new treatment. During the war, 
“Anozinc,” both Black and Yellow, had been devel- 
oped while searching for a protective coating for steel 
cartridge cases. “Anozinc” Clear was an outgrowth 
of these “Anozinc” treatments but was set aside tem- 
porarily because it was a decorative finish. 
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A proprietary chromate-type bath is the basis fo 
the electrolytic formation of the zinc conversion ¢oay. 
ing. The bath is easily controlled and the process has 
proved very economical. The long life and low maip. 
tenance cost of the “Anozinc” bath has been estab. 
lished by the records of many fabricators who haye 
found it economical no matter whether it is used jp 
manual, semi-automatic, or full automatic operations 

The finish for these steel refrigerator shelves jg 
produced as outlined below: 


Zinc Plating 

The zinc plating is done in an alkaline bath at , 
temperature of from 75 to 85 F and a current density 
range of 5 to 50 amp. per sq. ft. From 0.0003 to 
0.0005 in. of zinc is deposited, depending on the 

manufacturer's specification. As the final appearance 
of the shelf depends upon the luster of the under. 
lying zinc, care is taken to produce a bright plate 


Anozinc Clear Treatment 


|. Rinse the zinc plated shelf in cold and then hor 
water. 


~ 


2. Anodize in Yellow “Anozinc” bath at 5 
amp. per sq. ft. for from 1 to 5 min. 


5. Rinse in cold water. 


i. Soak in boiling hot Sealing Bath for 10 to 
min. In this bath, the yellow color of the coat 
ing disappears, leaving the surface with a clear. 
metallic appearance. 

5. Rinse in cold water. 


6. Rinse in hot water and dry. 


Application of Synthetic Coating 

The dried shelves are dip-coated with one coat ot 
clear synthetic lacquer and baked at 250 F for 20 min 
The coating most commonly used is United Chro- 
mium’s Unichrome Lacquer B-132, which was devel- 
oped especially as a coating for Anozinc Clear and 
other conversion-type coatings. What makes this 
particular coating especially good for this application 
is its excellent resistance to abrasion, organic acids 
fats, soap and moisture, and its good dipping char- 
acteristics. 

The general acceptance of Anozinc baths by refrig- 
erator manufacturers is evidenced by the fact that at 
least 75% of the refrigerator shelves processed in the 
last year have been finished with the Anozinc treat- 
ment. It must not be concluded, however, that the 
application of Anozinc is confined to refrigerator 
shelves. For some time, the black Anozinc finish has 
been used as a protective coating by aircraft propeller 
manufacturers on zinc plated steel propeller blades. 
while the yellow Anozinc coating has been used ver 
successfully on zinc plated wire screen cloth. It now 
appears that many more applications for conversion 
coatings will make their appearance in the near futur 
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ATERIALS & METHODS MANUAL 


This is another in a series of Manuals on engineering materials and processing 
methods, published at periodic intervals as special sections in Materials & Methods. 
Each of them is intended to be a compressed handbook on its particular 

subject and to be packed with useful reference data on the characteristics 

of certain materials or metal forms or with essential principles, best procedures 


and operating data for performing specific metalworking processes. 





Salt Baths for Metals 


Contents 


by Edwin Laird Cady 


With salts now available for nearly any metal heating 
purpose, salt baths are rapidly gaining in favor in the metal 
fabricating industry. Among other things, salt baths are 
now used for case hardening, through-hardening, quenching 
and descaling ferrous metals; annealing nonferrous metals; 
soldering and brazing, and heating metals for forming. In 
choosing such treatments, the most important single con- 
sideration is that of the type of salt to use. Presented in 
this manual is a comprehensive section on salts and their 
selection, as well as discussions of the various current uses 
for salt baths. 
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Salts and Their Selection. . . . . . . . Page 101 
Liquid Bath Case Hardening. . . . . . . Page 106 
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Descaling . . ... | ee Page 114 
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A salt bath, as dealt with here, con- 
sists of a tank, vat or “pot” filled with 
salts or with mixtures of salts and 
chemicals, operated at temperatures 
above the melting point of the mix- 
and used for the processing of 
various metals and their alloys. Chem- 
ical salts of barium, sodium, chlorine 
and others constitute the great bulk of 
operating materials used in salt baths, 
but at the rate that new developments 
are coming it is not impossible that 
some of the “salt baths” of the future 
will consist of “chemicals” 
clude no salts whatever 


tures, 


which in- 


Molten salts also are used in heat 
exchangers, mostly in completely closed 
Or pipe systems but in some open sys 
tems as well, in chemical plants and 
other process industries, in restaurant 
cooking devices, and for the setting of 
plastics. (The plastics powder is placed 
in the mold and the mold immersed 
in the molten salt to bring it up to the 
setting temperature, 
withdrawn and the 
item removed.) But these uses are of 
interest to the metalworker only in 
that they increase the sales volumes of 
salts and of salt heating equipment and 
therefore provide funds for research 
to improve salt bath techniques for 
metal working. The odd uses will not 
be discussed further in this manual. 

Authorities, such as the makers of 
salts and of furnaces, generally esti- 
0.000 to 30.000 
salt bath installations in use in metal 
fabricating plants. This means at least 
a salt bath in the tool room, and usually 
other salt baths in other 


after which it ts 


finished _ plastic 


mate that there are 


departments, 








Introduction 


in practically every metalworking plant 
which employs 50 or more men, and 
plenty of salt baths in smaller plants 
The smallest of these salt baths have 
pots no larger than water tumblers 
The largest in actual operation un- 
doubtedly are those of a battery used 
for the heat treatment of steel springs 
in the plant of the Standard Steel 
Spring Co. at Coraopolis, Pa. A single 
unit here includes one pot 221-in. 
long, 108 in. wide and 48 in. deep and 
holding 75,000 Ib. of salt, unitized with 
another 150 in. long, 93 in. wide and 
18 in. deep and holding 45,000 Ib. of 
salt. But the smaller units scattered 
about the industrial districts consume 
by far the largest volume of salt and 
are of greatest interest to the salt mak- 
ers and to most of the furnace makers. 

Still larger units will begin operat- 
ing in the immediate future. One of 
them, be used for sodium hydride 
descaling of steel, will be 40 fr. long, 
76 in. wide and 12 ft. deep and 
hold 300,000 Ib.. or 6 carloads, of salt. 

The variety of uses which the aver- 

age plant makes of salt baths is a dif- 
ferent story. Here the salt makers and 
the equipment makers are offering far 
more opportunities than their custom- 
ers are cashing. 

One of the reasons for this slowness 
is that a great many of the best salt 
bath developments arrived during or 
immediately before the war and there- 
tore were available only where badly 
needed for war production. The peace 
time market has not had time to catch 
up with them. 


Another reason was the develop- 





en age 





ment-stage habit of salt and equip 
makers leap frogging each other 
salt bath consists of salt (or che: 


cals) plus equipment. First the f 


makers would have better equipmen 


L 


than the existing salts needed, then 


salt makers would develop something 
which needed more than the furnaces 


could give it, then both would be ah 


of the control equipment makers. Bu 
as the situation stands right now, the 
furnace, pot and control equipment 


makers are ready for anything th 
makers can bring them, and tl 
makers are ready with plenty of 
developments to take 
everything the 
give them. 


advantag¢ 
equipment met 
Let the raw materials 
kets, especially the chemicals and 
ramics markets, loosen up a bit and 
many extensions of existing salt | 
adaptabilities will be announced ¢! 
metal fabricators may take years to 
gin using them all. And in the meé 
time the salt baths have become s 
ficient and versatile that many a p! 
is basing the most drastic and dran 
process changes in its history 
what the new salt baths can do for 
Specific applications including s0 
of the newer and little known 
will be discussed in various parts 
this manual. A general statement ‘ 


be made that there is no type of me 


heating Operation requiring tempe! 
tures of less than 2400 F whic! 


been. or at least is not expecte 


performed in salt baths, and that ther 


is nO reason why bath materia 
ble of still higher temperatures sho! 
not soon appear on the market 
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(Left) A battery of Ajax 
immersed electrode type 
furnaces for hardening high 
speed steel tools, including 
preheat, high heat, quench 
and draw furnaces. (Center) 
These Dempsey salt baths 
are used in heat treating 
stainless steel cutlery 
blades. A moving cover 
over the tank prevents ex- 
cessive heat losses. (Right) 
This small Holden electrode 
furnace with ceramic pot 
is used to heat treat Bour- 
don tubes for gages at 
1850 F. 








ing operations are rare but have been 
nerformed on some low temperature 
melting alloys. No actual example of 
welding in a salt bath was seen while 
preparing for this manual, but several 
are said to be in the experimental 
stage. An indicative list of the most 
common salt bath operations is: 


\nnealing, various metals and alloys: 
Cyclic annealing 
Cleaning, various metals and alloys 
Descaling 
Removal of 
Rubber and other organic mate- 
rials from molds and parts 
Enamel 
Sand from castings 
Heat Treating, nonferrous metals 
Heat Treating, steels and ferrous alloys 
( arburizing 
Coloring 


Cyaniding 


Che basic elements of a salt bath 
ire the salt (or chemicals mixture), 


the pot, the heating means or furnace, 
el ’ 

and the controls for temperature and 

sometimes for process time. 


Of these four, and within narrow 
umits, the salt is the easiest to vary and 
d The salt must be of a type suit- 
Die tor its Operating temperature and 
its function, but beyond that limitation 
‘ usually can be selected to fit the 
of all the other elements. 


. 


tar as the material of which it is 
is concerned, the pot also is 
hat easy to adapt. In this respect 
t could be compared to a cutting 
the pot to the basic machine 
And like cutting oil and too! 


Interrupted Quenching: 
Austempering 
Martempering 
Spherodizing 
Combinations of these 

Quenching 

Tempering 


Joining: 


Brass Brazing 
Copper Brazing 
Expansion Fitting 
Silver Soldering 
Soft Soldering 
Heating for: 
Drawing 
Extruding 
Forging 
Forming 
Riveting 
Rolling 
Spinning 
Preheating tor Higher 
Heating 


Temperature 


Salts and Their Selection 


ing, the salt and the pot must be se- 
lected to get along with each other and 
to do the work. 

The furnace or heating means may 
be fuel fired or may be electric. There 
is no known means of generating and 
applying heat which cannot be used 
with salt baths. But although many 
types and constructions are highly 
flexible, it would be rare for one of 
them to be as completely adaptable as 
the salts. 

Controls, of course, are controls. 
This is a short way of saying what 
every engineer knows, that some of 


them are highly flexible and some 


highly inflexible or single purpose. De- 
pending upon the purpose of the salt 





There are good reasons why so many 
salt baths are in use and are profitable 
for so many different types of opera- 
tions, and equally good reasons why 
salt baths are somewhat slow to take 
hold in many plants for many purposes. 
Reasons for using them include: 

High speed operation 

Certainty of results since the opera- 

tions are controllable 

Reduced floor space for same output 

Elimination of other operations 

Reduced fuel and power bills for 

same output 

Little need for high skills in oper- 

ators 

Performance of operations which, by 

other methods, either would be 
too high in cost or could not be 
performed at all. 

Materials handling and other mech- 

anization advantages. 
Reasons for not using more salt baths 
include: 

Hazards which do not exist with 

other processes 

Some materials and equipments have 

been unavailable 

Unfamiliarity with operations and 

advantages 
Habituated to other methods, bene- 
fits of making the change not 
worth the cost of acquiring the 
“know how” 
Sometimes add to number of opera- 
tions for same result 
Difficulties of tooling, 
handling, mechanization 
Public relations because of fumes, 
wastes disposal 
Patents and licensing situations. 


materials 


bath and the amount of work being 
processed they may range from com- 


pletely adaptable small pyrometers to 


highly intricate and coordinated elec- 


tronic circuit recording controllers. The 
usefulness of the simple ones may be 
independent of the type of salt, the 


effectiveness of the complex ones may 
require close control of the salt analysis. 


The actual heating of the parts in 
sequence of 
operations which comprise salt bath 
Any of these operations 


the salt is only one of 


Operation. 
may affect the type of salt = 
Bath operation may be crude and 1 


frequent, or exact and continuous. 
Nevertheless, all of the operations 
count. They are, in the order of per- 














formance but not necessarily of im- 
portance: 


|. Preparatory cleaning 

Parts to be immersed in salt baths 
should be clean. They positively must 
be free of materials which can cause 
explosions in the baths, as for exam- 
ple, parts to go into nitrate baths must 
be free of carbonaceous materials. Any 
dirt on the parts tends to contaminate 
the baths. However, there are cases 
of crude and infrequent operation in 
which little attention is paid to clean- 
ing of parts. De-rubberizing operations 
often are performed with oil or other 
dirt in the rubber. If cleaning is not 
to be done then the baths must con- 
tain salts of such natures that the dirt 
will not set up hazards. Cleansing ma- 
terials, if not fully removed from the 
parts (a factor that can be difficult to 
make sure of when the parts contain 
deep recesses or sharp undercuts ), must 
be neither hazardous nor injurious 
when immersed in the baths, and this 
may mean careful selecting of salts 
as well as of cleansing materials. 


) ‘ P Di 
. » eer ra 7aj4aa? 
Prepa amivi aryivt 


Parts must be dry. They should not 
even bear the surface dew or moisture 
which cold metal can collect on a 
humid day. Salt baths are operated 
at temperatures above that at which 
water turns to steam. If the parts carry 
water only to the bath surface the re- 
sult may be a slight spattering. But 
if entrapped water is carried below the 
bath surface the spattering can be 
highly dangerous. Heat is the easiest 
means of drying, and heat recirculated 
from the furnace or found immediately 
above the bath may be used. But the 
drying is a distinct operation and the 
necessity for it sometimes slows down 
the production rate at which a bath 
can be operated. 


3. Preparatory setting up of work 
Work sometimes can be “set up” by 
merely throwing it into wire baskets 
or metal ladles which then are im- 
mersed in the bath. But there are 
differences in the ways in which salts 
will perform for this, especially if the 
operation is cyaniding, carburizing or 
nitriding. Some salts will penetrate 
and do their work far deeper in a mass 
of small parts than will others (see 
example of a change of salts” which 
appears elsewhere in this manual). 
Some salts have higher specific gravi- 
ties than others and accordingly will 
better support masses of parts against 
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distorting each other. 

Parts may need to be individually 
wired for suspension in the bath. In 
this case little weight of metal is likely 
to be in the bath at one time, and the 
specific heat of the salt is less impor- 
tant than as if greater weight of metal 
were loaded at one time. This some- 
times adds greatly to the flexibility of 
adapting the salt to other factors. 

Parts may need to be held in special 
trays or forms or even in fixtures to 
prevent distortion. In brazing or solder- 
ing the setting-up and holding to pre- 
vent movement before the joining is 
complete can be life or death to the 
process. This can be expensive enough 
to mean economical defeat for the salt 
bath. If not handled correctly it pro- 
vides chances for soils to get onto or 
into the parts and fixtures. It can mean 
sufficient weight of total load so the 
specific heat of the salt can make a 





serious difference in the ab) 


ry of the 
bath to return to temperature afte the 


cold load has reduced its tem, 
The quicker that return the speedic 


€Tature 


the process. Salts of higher specif, 
gravities can reduce some of they 
problems by giving greater support 
the work, but the opportunities to take 
advantage of this seem to be very lit}. 
capitalized by salt bath users. — 


4. Immersing the work 


In the great majority of salt baths 
the work and its holding means ar 
simply plunged beneath the surface of 
the bath. But in rapidly increasing 
numbers of installations mechanic! 
handling devices are used and the work 
moves into and out of the bath with , 
constant timing and at a constant rate 
of speed. 

This often means that the wor 
moves parallel to the surface of th 


SALTS FOR SALT BATH TREATMENTS 


Salts as heating media for ferrous metals offer certain advantages 
over other media in that they ter prevent scaling, keep 


surface decarburization to a minimum, an 
heating offered, prevent cracking and warping. Th 


because of the uniform 
can be used 


where oil is not satisfactory because of its flammability; are easier 
to use than lead, in which work must be held down in the bath. 


There are various salt com 


broad temperature groups: 


300 to 1200 F for < 


) Ponta 
tions, but practically all salts can be classified accordi 
temperature ranges in which they are usable. These are 


designed for special applica- 
to the 
e three 


Quenching carbon and alloy steels 
Tempering steels 

Bluing steels 

Age hardening aluminum alloys 
Annealing nonferrous metals 

| Descaling steel parts 


‘Heating carbon and alloy steels for 
normalizing, annealing and hardening 

Carburizing 

Cyaniding 


ptGS to 1800 F tor Bright annealing of nonferrous metals 


Heating for spinning or forming 
Preheating 
| Silver brazing 


(Hardening high carbon-high chromium, 
or air-hardening steels 


* 
% 


1850 to 2350 F for < Hardening high-speed steels 





Copper brazing 
| Heat treating stainless steels 


The temperature ranges given cover all salts including those of 
the neutral type; case hardening and carburizing salts; and, too! 


nitriding salts. 
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mmersion. The liquidity 
¢ the bath at operating temperature 
hen can make a difference in the fluid 
Fesistance of the salt to the movement 
‘he work, and hence to the distor- 
rion of the work. 


The container may need to be more 
ofa channel than a pot, either long and 
narrow or else circular in shape, so the 
work will have sufficiently long ex- 
posure (0 the salt while being kept in 
‘onstant although slow forward mo- 
jon. This sometimes creates heat dis- 
ribution problems for the furnace or 
ocher heater, problems that in some 
‘qstallations are best handled by mak- 
ag sure that the salt is sufficiently high 
in specific heat. 


ath arte! 


; Removing the work 


A thin film.of salt adheres to the 
work removed from the bath. This 
film almost always is protective against 
oxidation of the hot work by the air, 
but in rare cases a special process salt 
may contain chemicals of such nature 
hat they will combine with the air to 
promote corrosion and the immediate 
removal of the film is advisable. 

The film is formed when the liquid 
salt which is raised with the work at- 


rempts to flow back into the bath. 


Some of the salt manages to drop back, 
the rest freezes upon contact with the 
cool air. On an uninterrupted work 
surface the amount of salt which clings 
lepends upon the adhesiveness of the 
molten salt to the work and therefore 
the amount raised with the work, the 
liquidity of the salt at operating tem- 
perature and therefore the speed with 
which it will run off from the work 
before the freezing process can begin, 
and the closeness of the bath tempera- 
ture to the freezing temperature of the 
salt and therefore the amount of heat 
loss and the time period necessary for 
this heat loss before freezing—the 
longer this time period the more the 
salt can flow back and the lighter the 
film. The heat emissivity of the work 
is higher for some metals than for 
others and will have its effect upon the 
time period during which the salt re- 
mains liquid and can flow. The specific 
neat of the salt also affects the rate at 
which the change from the molten or 
liquid state to the frozen one will take 


place, and therefore the time period 
curing which the air-exposed salt can 
Continue to flow. 

When the work surface is inter- 
a or there are deep recesses or 
under cuts, then the drag-out will be 
sreatcr and the importance of the 
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heaviness or thickness of the salt film 
also will be greater. 

Large and increasing amounts of 
work go directly and while still hot 
from the baths to forging dies, draw- 
ing dies, extruding dies, rolling mills 
and other hot process equipment. The 
extent to which the adhering salt film 
damages these tools is unknown, or 
at least does not seem to have been 
completely enough measured so it can 
be evaluated. Likewise, no case of the 
salt being considered beneficial to the 
tools has been uncovered. 

In practically all other cases the 
salt must be cleaned from the work. 
A heavy film entrapped in recesses can 
increase this problem. 


6. Cleaning Salts From Work 


Unless the work is to go directly to 
a hot fabricating process as described 
above, then it may be allowed to cool 
in the air, it may be plunged into oil 
or water either for quenching or for 
quick cooling, it may be routed to a 
second salt bath and perhaps from 
there to a third. At some point in its 
further processing the adhering salt 
film must be removed. The film may 
also need to be removed from the work 
holding devices and materials handling 
equipment before they can be reused. 

Some salts are easy to remove and 
some are difficult. The worse the 
problems of deep recesses and under- 
cuts the greater the value of easy 
removability. There are plenty of ex- 
amples of salts which are higher in 
cost and lower in efficiency in the 
bath being used because they are easier 
to remove. Some of the ordinarily most 
desirable salts can be so difficult to 
remove from small holes and deep re- 
cesses as to be economically impossible 
for some work although they are used 
for other work in the same plant. 

Salts which are water soluble and 
therefore easy to remove may be hy- 
groscopic enough so that immediacy 
of cleaning is important. A few plants 
which changed to these reported that 
rust occurred at unexpected places on 
the parts long after the parts had been 
cleaned and rust-proofed, and that 
upon close inspection they found that 
with previous salts they never had been 
getting all of the salt out of deep 
recesses but that it never had done 
any damage there. Thus, a change to 
a different salt, even to one which 
ordinarily is very easily removable, can 
bring new problems of cleaning and 
has been known to increase the num- 
ber of cleaning operations necessary. 
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The selection of a cleansing agent 
high in wetting-out abilities and form- 
ing no insoluble compounds with the 
salt, or at least no such compounds 
which will adhere to the work, can be 
helpful. Some salts which are advocated 
to be removable only by soft hot 
water are better removed by these 
agents. But there are instances in 
which a dilute acid dip to “kill” the 
alkalinity of the salt is considered 
necessary before the salt becomes com- 
pletely removable. The study of cleans- 
ing agents by a high percentage of salt 
bath users has not been anywhere near 
so thorough as could be profitable. 

When the parts are to be quenched 
directly into oil a salt which will not 
saponify or otherwise damage the oil 
should be selected. Some salts are par- 
tially but readily soluble in the oil, 
and this seems to increase the ease 
of cleaning without reducing the ef- 
ficiency of the quench bath. The less 
soluble or nearly oil-insoluble ones 
usually sink to the bottom of the bath 
and there form a sludge which does no 
damage other than to need occasional 
removal. 

When parts are to be transferred 
from one salt bath to another, as in 
salt bath quenching or tempering, care 
must be taken that the salts in the 
baths are compatible. Cyanide salts 
transferred to nitrate ones can cause 
explosions. Thre are other salts which 
if combined will greatly increase the 
cleaning problems. 

The parts coming from the first 
bath may be cooled to a temperature 
which will not cause the cleansing 
medium to form steam, or if it be 
an Organic solvent, to catch fire, then 
the parts may be cleaned and placed 
in the second bath. Obviously, this 
cleaning must be thorough. The extent 
to which the hazard of one salt explod- 
ing another is dangerous, is dependent 
upon the quantities which take part in 
the reaction and upon whether the re- 
action takes place at the bath surface 
or below the surface. Explosions at the 
surface are less dangerous but are 
not to be encouraged. Explosions be- 
neath the surface have much greater 
relative effectiveness in the amounts of 
molten salt they can throw and the 
distances they can throw it. Salts not 
cleaned out of deep recesses are likely 
to get below the bath surfaces before 
the explosions take place. 

Parts sometimes are cleaned by im- 
mersing in a secondary bath which will 
remove or “kill” the salt which is 
dangerous to the final processing bath. 
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This is a technique which seems des- 
tined to increase in use and impor- 
tance. 


7. Rustproofing 

A final dip in a rust inhibiting com- 
pound sometimes must be given to the 
cleaned parts if they are to be stored. 
This should be mentioned but it is 
in no way peculiar to the salt bath 
process. 


Chemical Effects 


Salt baths may be intended to have 
chemical effects upon the work and 
(rarely) on the pots, or to have no 
significant chemical effects. Greater 
care in studying these effects would 
benefit many a salt bath user. 

Chemical effects on the work may be 
those of carburizing, nitriding, oxi- 
dizing, deoxidizing, and others. Bene- 
ficial chemical effects upon the pots 
seem to have been very little studied 
but are being brought to light by 
practical experience. An example is a 
known, but as yet not analyzed, chemi- 
cal effect of some salts in passivating 
or otherwise protecting the surfaces 
of nickel-chromium alloy pots in such 
manner that carbide precipitation is 
inhibited, thereby delaying intergran- 
ular corrosion and lengthening pot 
life. 

When no significant chemical effect 
is intended, the word “significant” may 
mean that there shall be no carburiza- 
tion, decarburization, oxidation or 
staining. A bath may be oxidizing in 
nature, as is true with the baths used 
for some descaling processes, and yet 
have an effect upon the scale only 
and not upon the work. In many a bath 
a chemical effect strong enough to put 
a dull finish on the work is being 
accepted when with a change of in- 
gredients and procedures a bright finish 
could be had. 

Very mild chemical effects some- 
times are beneficial in baths otherwise 
intended to be neutral to the work. 
A very mild carburizing or nitriding 
effect may serve to correct any slight 
decarburization which may have oc- 
curred while a part was being trans- 
ferred from one hot process to another; 
mild decarburization of thin surface 
areas can have dozens of different 
causes. 

When work is to be transferred 
from one salt bath to another without 
an intermediate cleaning, the solubility 
of the first salt in the second without 
changing the performance of the 
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second, or the insolubility but tendency 
of the first salt to either settle out or 
else rise to the surface of the second 
salt and thus not affect the performance 
of the second, can be highly important. 
As problems of this kind are solved 
the number of operations which in- 
clude such bath to bath transfers will 
increase vastly. 

Sludging of a bath can be caused 
by dirt or another salt being carried 
into it with the work and work fixtures, 
but more often is a chemical effect. 
Sludging sometimes is made _protec- 
tive to pot walls, and in one recently 
announced furnace, is used to protect 
and to prolong the lives of the elec- 
trodes. Where sludge is not intended 
or employed to be beneficial to equip- 
ment, a bath of carefully selected in- 
gredients very often can reduce this 
problem. Examples of the salvaging 
of this sludge for its metallic or other 
ingredients were not found while in- 
terviewing for this manual. 

Chemical effects often are harmful 
to electrodes and to pots, harmful 
enough to prohibit the use of some 
types for some salts at some tempera- 
tures. The degree of harm has wide 
variants and must be studied with 
care. Some of the greatest pot and 
electrode advances planned “for the 
near future” will eliminate many of 
these limitations. In the meantime, 
the sales literature and sales engineers 
of the makers of the salts, pots and 
electrodes planned for use together 
should be consulted since there seem 
to be wide areas of disagreement about 
these chemical effects, their economical 
effects and their real causes. 


Heat and Salt 


The heating action of molten salt 
depends almost entirely upon turbu- 
lence. 

Little is said about the thermal con- 
ductivities of the salts as substances, 
excepting that some authorities agree 
that up to about 1000 F their average 
conductivity approaches that of lead 
and at higher temperatures the average 
is about one-third the conductivity of 
lead. The molten salt picks up heat 
from a source hotter than itself, or heat 
is generated in it by its own resistance 
to electrical currents passed through 
it by electrodes, then by convection 
or other currents (turbulence) the 
molecules are brought into wiping 
contact with the work or other colder 
objects where they deliver their heat 
and by the same turbulence are taken 


away to be replaced by other yj 
hotter ones. ’ 

Practical experience indicates that 
in any ordinary bath the CONVECtigg 
currents unaided by any mechanic) 
or electrical stirring will deliver h¢,, 
to the surface of a steel piece as f,, 
as the steel can conduct the heat to ‘: 
interior, but will not deliver hea ,, 
the surfaces of aluminum or Copper 
pieces as rapidly as those materia{ 
can conduct it. The shape of the po, 
in reference to the points or areas ;, 
which heat is applied to or within ;; 
undoubtedly influences the volumes 
and velocities of these currents and th 
force with which the molten sale strike 
the work. But these shapes and ¢. 
sultant currents have been studie’ 
more in relation to their effects upop 
the volumes of salt exposed to the i; 


when chemical reactions take place | 


between the salt and the air « 
in cyanide baths, than in relation ; 
the effects upon the speed with whic 
the work is heated. Makers of fuel. 
fired furnaces are tending to develo, 
designs in which the heat is applic: 
evenly to large areas of pots rather tha 
being concentrated on small areas, bu 
this again seems to be mostly for 
prolonging pot life and reducing fuel 
bills and not for its effect upon conve 
tion currents. 

Differences in these convection cur 
rents may explain much of the fac 
that even in the same plant the sa 
salt may be found to be “erratic and 
variable in results” in one furnace a 
pot but “steady and dependable 
another. Such varied results seem | 
occur mostly with salts which are ' 
have chemical actions on the work 
Velocities and volumes of the convec 
tion currents can easily have effects 
upon the tendencies of various ele; 
ments in the bath to stratify or other 
wise to concentrate, the thoroughness 
of mixing, and the evenness with which 
the chemically acting substances ar 
carried to all surfaces of the work 
by the salts. The practical answers ' 
such problems are within the realm 
of the practical experience of th 
sales engineers and the bath users 

Stirring action is added to conve 


tion currents in many salt baths. |t 
may be set up by electrical currents 


flowing between electrodes, or delib 


erately caused by pumps, impellers, aif 


lifts, the bubbling of gases throug! 
the baths. The modern tendency ' 


use mechanical handling devices which 
keep the work in constant althoug! 
slow motion within the bath can et: 
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hance stirring action. More than one 
bath user reported that his results with 
the same salt were greatly improved 
by even slight increases in the stir- 
ring action. — 

Baths which are to take heat away 
from the work in process, as in aus- 
rempering Of martempering, almost 
always have mechanical stirring de- 
vices. This is because the convection 
currents from the hot work flow up- 
ward from the work while it is safest 
and most convenient to put the cooling 
jackets or Other cooling means below 
che level of the work, and not because 
the salt otherwise lacks the ability to 
conduct the heat away. 

The speed with which the salt bath 
turbulence accomplishes heating or 
does “high temperature cooling” is the 
greatest general asset of the salt bath. 
Although such economic limitations 
by no means always apply, there is 
many a bath in daily operation which 
could not justify itself economically 
if it did not save 80% of the heating 
rime required by previous processes. 
And this high speed makes possible 
many a heat treating operation which 
without it could not be performed at 
all. 


Specific Heat 


The specific heat of any substance 
is the number of Btu which must be 
added to or subtracted from one pound 
of the substance to change its tempera- 
ture one degree F. It differs for each 
state of the substance (solid, liquid, 
gas) and within any state differs with 
temperature. Some salt makers cus- 
tomarily publicize it for the working 
ranges of all their standard salts, others 
tor only some of their salts. It can 
have various effects upon salt bath 
performance. 

For a given amount of salt in the 
bath the specific heat will determine 
“how much heat will be in the bank” 
to draw upon, or in another compari- 
son what the “fly wheel effect” will be 
when a cold load is lowered into the 
bath. If the specific heat is high there 
will be a large bank of heat. When a 
heavy load was charged into a bath 
tor a 45-min. full temperature process- 
ing time, with the time during which 
the load cooled the bath below operat- 
ng temperature being waste, a salt 
Of a higher specific heat has been 
Known to reduce this waste time by as 
much as 10 min. 

Another effect is found in the frozen 

protection of the metal. When the 


~~ 
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Salt Baths for Metals” 


cold work is lowered into the bath 
a layer of salt freezes about it and 
protects it from thermal shock. This 
layer quickly melts, allowing the molt- 
en salt to get at the metal surface and 
do its work. It must not be assumed 
that the metal remains cool while that 
layer forms. On the contrary, the metal 
first must absorb from the salt enough 
heat to bring the salt down from its 
working to its freezing temperature 
(usually a drop of more than 100 
deg.), and then the metal must absorb 
the latent heat of fusion which any 
substance gives off in changing from 
its liquid to its frozen state at a con- 
stant temperature. This latent heat of 
fusion must go into the metal, it can- 
not go from the freezing salt layer to 
the hotter molten salt which surrounds 
it. 

Salt of high specific heat tends to 
remain fluid longer and to drain bet- 
ter than others. But some shops report 
evidence that, in work having deep 
and small diameter blind holes and 
similar recesses, and with short time 
cycles of immersion of the work in 
the bath, the salt which freezes in the 
bottoms of these recesses may not un- 
freeze before the work is removed 
from the bath, and that this is more 
likely to happen with high than with 
low specific heat salts. 

Such unfrozen salt, of course, pre- 
sents a cleaning problem. But all the 
phenomena which lead to “plugged 
holes” may have more to do with 
sharpness of salt melting points than 
with the other factors to which they 
usually are credited. 


Working Ranges 


Salt makers commonly assign to 
their salts working temperature ranges 
which begin at lower points reason- 
ably well above the mushy ranges and 
end at upper points well below the 
temperatures at which the salts will 
break down or otherwise behave im- 
properly. Some salts are said to become 
violently reactive and even explosive 
if carried too high above their working 
ranges. 

The high and the low points of 
the working ranges of some salts may 
be exceeded if this is done under the 
advice or with the consent of the sales 
engineers who sell them. 

Narrow working ranges sometimes 
are best for repetitive operations or 
when the baths are not required to be 
flexible in application. 

Extending the upper limit of a 


working range sometimes merely 
means that the bath will exude more of 
a carbon or other “cover material” at 
its surface, or conversely, that Special 
carbon or other cover material has to 
be applied to the bath surface. If this 
creates no uneconomical work clean- 
ing or other problem, then the working 
range may be extended. 

Lower points of working ranges 
sometimes can be reduced if the fur- 
nace or other heater is given addi- 
tional heating and stirring ability to 
keep the bath temperature from ever 
getting too low, and better still, if 
that added heating is accompanied by 
a more sensitive automatic control to 
make sure that the additional heat is 
applied quickly and in sufficient vol- 
ume. 

The lower point sometimes can be 
reduced if the weight of the work 
load is to be reduced, or if the bath 
contains sufficient salt so the bank of 
reserve heat is high, or if a salt of the 
same type but higher specific heat is 
substituted. 

So long as dangerous temperatures 
are avoided the establishment of a 
working range always is a matter of 
practical application. 

Wide working ranges are advisable 
when the bath must be flexible to 
accommodate work loads of highly 
varying weights and surface areas. A 
bath which is to be loaded with a few 
pieces of thin and easily distortable 
sections can be reduced to a point as 
close as its lower limit as the heat 
treatment or other operation permits, 
thus securing the frozen salt coating 
protection quickly and minimizing the 
thermal shock. If the load is to be 
of thicker and heavier pieces then 
the temperature can be raised so 
more heat enters the work before the 
protective coating forms and so the 
bank of reserve heat in the bath will 
be higher, thus speeding the operation. 
And, of course, a bath of wider work- 
ing range can apply more ranges of 
temperatures required for specific 
treatments. 

Salt baths can have different chemi- 
cal actions at different segments or 
areas of their working ranges. A cya- 
niding bath of wide working range, 
for example, puts relatively more car- 
bon and less nitrogen into the case at 
the upper limits of its working range, 
but more nitrogen and less carbon at 
the lower limits. Since the nitrided 
case is harder but thinner, but the 
extremely hard carburized case is deep- 
er but softer, the heat treater can vary 
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his temperatures to obtain various de- 
sired effects. 


Drag-Out, Viscosity, Specific Gravity 


Technically, drag-out consists of the 
salt which clings to the work and work 
fixtures when the work is removed 
from the bath. Practically, some baths 
form crusts which must be removed 
from time to time, some baths smoke 
or vaporize continually, some elements 
burn continuously at the bath surfaces, 
some baths sludge heavily and must be 
cleaned often, and the losses of salt 
from all causes are lumped and called 
drag-out by the bath operators. 

Operators often relate actual drag- 
out to the viscosity of the salt. But 
viscosity is a word which, in spite of 
the vehement protests of engineers, 
still variously means (1) fluidity or 
ability to flow through a hole, (2) 
adhesiveness, and (3) liquidity in the 
sense that any substance low in liquid- 
ity will not readily flow over a surface 
nor permit currents to flow through it- 
self nor permit forward motion of 
solid objects moving through it. Some 
engineers and some sales literature 
use “fluidity” in the sense that this 
manual uses ‘liquidity,’ and the re- 
verse, and others agree with the mean- 
ings, or with modifications of them, 
which are used here. No attempt to 
decide which meanings are correct is 


There are several means by which 
salt baths can impart hard cases to steel 
and to some other metal parts. For 
decades cyaniding or “skin hardening” 
was the only one of these which was 
generally known, and it has been con- 
venient for salt and equipment meth- 
ods to relate or derive their explana- 
tions of the newer methods to cyanid- 
ing, to explain them as “kinds of 
cyaniding.” But lately it has been 
realized that so many different results 
can be obtained by variations and 
combinations of the processes that they 
are being lumped together under vari- 
ous trade names which add up to 
“liquid bath case hardening.” 


The type of case imparted can be 
widely, but far from completely, con- 
trolled to suit its function. The type 
of case obtainable is limited a great 
deal by physical and chemical factors 
and a great deal more by economical 
factors. Thus, it is possible to get an 
extremely hard case which is thin and 


106 





intended; warning merely is given that 
care must be used when comparing 
discussions. 

All salts commonly used in salt 
baths are highly fluid. They penetrate 
such tiny openings that pots made of 
any materials likely to be porous must 
be tested with gasoline or some other 
highly fluid material. Water cannot be 
used for this testing; the salts will 
penetrate where water will not. This 
may not apply to some of the special 
salts, although no such cases were 
encountered when researching for this 
manual. 

Some salts are more adhesive than 
others and tend to adhere to the work 
and the fixtures when the work is with- 


drawn from the pot. And some salts 


form, or must have added to them, 
highly adhesive top coverings. Ad- 
hesiveness tends to increase drag-out. 

The loss of liquidity which causes 
molten salts of high fluidities to plug 
small holes and form heavy coatings 
seems to have no completely satis- 
factory explanation. It does have a 
direct effect upon drag-out, and it can 
so increase cleaning problems as to 
make some salts uneconomical for 
some operations. 

Drag-out has to be studied in re- 
lation to bath rectification or other 
property restoration, to cleaning costs, 
and to salt costs. Often it is insufficient 
to make way for the amounts of new 


brittle, but not an equally hard one 
which is thick and resilient or pliable, 
and so on. 

Decision as to the kind of case to 
obtain can depend upon several factors. 
The order of their importance will vary 
with the functions of the parts to be 
hardened. Among them are: 


1. Permissible wear 

In this “age of accuracy,” increasing 
numbers of parts will continue to func- 
tion only so long as they maintain high 
dimensional accuracies. A few ten- 
thousandths of an in. of wear could 
scrap such a part. For these, liquid 
bath cases which lack only a tiny bit 
from being true nitriding (they are 
called “salt bath nitrided”) and which 
have hardnesses corresponding to 1100 
Brinell may be preferred. 


2. Surface finish needed 
Some parts have such contours, or 
because of grain growth can be allowed 





salt needed for rectification. 

No examples were found of |p, 
liquidity impeding the motion of 
mechanically handled parts to such ey. 
tent that distortion of parts was caused 
Nor were there any cases of low liquid. 
ity causing difficulties in the Setting 
up and holding of parts for brazing 
or soldering. 

The specific gravities of molten salts 
vary, but range from 2 to 3 times tha 
of water. In one instance a piece of 
steel which had to be processed in two 
different salt baths weighed 7.5 |b. ip 
air, about 4.5 lb. when immersed jp 
one bath, and about 5.5 lb. when im. 
mersed in the other. This high specific 
gravity supports the heat weakened 
metal and reduces warpage. 

Warpage of parts heat treated in salt 
baths sometimes is reduced more than 
90%, setting up brand new possibil; 
ties of machine parts design and of 
sequences of grinding and machining 
and other fabricating operations. But 
not all of this reduction can be credited 
to the specific gravity and the resulting 
work support of the salt. A great deal 
is caused by the low thermal shock 
and the high speed even heating in 
the salt bath. And some is achievable 
because the salt bath permits such 
adaptable use of supporting fixtures. 

No examples were found of warpage 
being still further reduced by changing 
to a salt of higher specific gravity 
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so little “time at temperature” in the 
bath and therefore must form such thin 
skins, that corrective grinding or other 
operations after hardening are impos- 
sible and the surface finish must be the 
“as hardened” one. And a great deal 
can be done in the selection of the salt 
and the equipment, and the control of 
the operation. The cleanability of the 
salt from the work is important in 
these circumstances. 

Sometimes the surface finish must re- 
main as hardened because the extreme 
hardnesses of the hardest of skins pene- 
trate too little beneath the surface to 
permit effective grinding. 

There are instances in which the 
parts which have been case hardened 
by salt bath or by other processes, of 
even have been through hardened, are 
“re-cased” in a salt bath to correct any 
decarburization and to put an ex- 
tremely thin but hard surface over the 
hardened supporting metal. Such parts, 
of course, have surfaces “as hardened. 
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3 Special surface effects 

Salt baths can color parts. The pur- 

se may be to create a salable finish, 
0 “kill” the reflectivity of light from 
sheir surfaces so the eyes of men work- 
ing about them will become less tired, 
«) add to corrosion resistance, to pro- 
vide a minutely thin special surface 
which when subjected to such bearing 
pressures as those exerted by chips 
upon tools will be high in lubricity 
for the brief time that they wear and 
‘hus will aid in the “break in,” and to 
sid in ease of identification of parts 
when in storage or when installed but 
in the vicinity of other parts of similar 
shapes but different functions. 


q Correctability 

Parts which have been case hardened 
may need subsequent corrective opera- 
tions for dimensional accuracy, for 
surface finish, for distortion, and for 
selective or other assembly methods. 
Some of these operations involve 
grinding or other surface finishing, 
others do not. 

Some case hardening methods pro- 
duce “zoned” cases which make surface 
correction necessary as well as practi- 
cal. True nitriding, such as is done 
in muffle furnaces and with ammonia 
gas, is one of these. It has a “white 
layer” on the outside which is produced 
at the beginning of the nitriding cycle 
and which is at once softer than the 
true effective zone and so brittle that 
if not ground away it is likely, in some 
applications of. parts, to cause failure 
by chipping or spalling away. This 
grinding can provide an opportunity 
for dimension and finish corrections. 

True martensitic carburizing, by 
contrast, goes straight in from the sur- 
tace at a constant hardness. The depth 
of the true martensitic zone is sub- 
ject to control by proper selection of 
salts and procedures, as indicated under 
the subhead “example of a change of 
salt” in this manual. Truly martensitic 
depths as great as 0.010-in. were pro- 
duced in only one hour of immersion 
of parts in the shop cited in that ex- 
ample. This leaves far more than 
enough grinding stock for the im- 
provement of surface finish alone. It 
leaves enough grinding stock for nearly 
all occasions on which dimensional 
correcting must be done to align or 
position one area of the part with 

ther, or to align or position or cor- 

t the critical or the control areas of 

ies in accordance with those of 
ther. 


Dy varying salts, temperatures, im- 
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mersion times and other procedures 
the cases obtained in salt baths can be 
varied from those which are very 
nearly true nitriding with only tiny 
proportions of carburizing, on through 
a scale of proportions of nitrogen to 
carbon in the case, to those which are 
very nearly true carburizing with only 
small traces of nitrogen in the case. 
The possible but controllable variations 
of this upon zoning in cases and upon 
depths and hardnesses of cases are so 
many that some day some metallurgical 
scientist is going to write a thick book 
about them. In the meantime, by prac- 
tical experiences and in consultations 
with the sales engineers the shop men 
are learning how to obtain from their 
salt bath case hardening the desired 
depths and hardnesses of cases for the 
desired correctabilities. 

Correction for selective assembly 
sometimes is done by slight bending 
or other deforming of parts. Shop men 
report that parts carburized with very 
low nitrogen content in the case but 
with case depths of over 0.008-in. can 
be bent in this way without cracking or 
damaging the case, but that cases high 
in nitrogen cannot. 

Similar corrections are made for 
distortion caused by hardening. It must 
be emphasized that salt bath hardening 
causes little distortion in the heat- 
ing bath itself, and that methods of 
salt bath interrupted quenching can 
reduce quench distortion by more than 
90%. But for some thin parts of com- 
plex contours some shops find it more 
economical to avoid the fixtures which 
would be needed to eliminate dis- 
tortion in the case hardening baths, 
and to quench directly into oil or water 
from those baths, doing any necessary 
correcting for distortion by letting the 
assembly line operators bend the dis- 
torted parts back into shape. 


5. Shock resistance 


Parts subject to shock loads or to 
stresses of the kinds which produce 
mild creep strains usually are given 
cases of the less hard but less brittle 
carburized types with very little nitro- 
gen in the cases. The gradient at which 
the hardest or truly martensitic area 
of the case shades off into the tough- 
ened core of the piece is subject to 
wide selectivity and close control in salt 
baths. A carburized part must, of 
course, be quenched in order to be 
hard. Shock loaded salt bath case-hard- 
ened parts often are cooled, cleaned, 
reheated in secondary salt baths and 
then quenched for better control of 


shock resistant properties. 


6. Metallurgical control 


Salt bath case hardening tempera- 
tures, and with them the carbon-nitro- 
gen ratios obtained in the cases and 
the other case characteristics, often are 
varied in accordance with the metal- 
lurgical condition desired in the in- 
terior or the core of the steel. A single 
quenching operation direct from the 
case hardening bath then hardens the 
case and toughens or otherwise con- 
ditions the core. Dependent upon the 
possible grain growth and other factors 
if the steel in question should be 
quenched from a temperature materi- 
ally above its upper critical, the case 
hardening may have to be done at a 
temperature which imparts more nitro- 
gen or carbon than otherwise would be 
desired. 

Grain growth is a matter of time at 
temperature as well as of temperature 
alone. Very often an accelerated case 
hardening procedure in which the salts 
contain catalysts to speed up their 
action can permit a steel to be held 
at a good carburizing temperature for 
a time period so short as not to be 
damaging and yet can provide an 
adequate case. 

Nitriding usually is done at tempera- 
tures too low for quenching and yet, 
for many steels, not too low to cause 
grain growth if the time period is 
long enough. All core toughening 
heat treatments then must be carried 
out before the nitriding is done. With 
20-hr. gas chamber treatments there 
may be grain growths at nitriding 
temperatures, with resultant changes 
of dimensions, warpings, and changes 
of physicals. Salt baths often can per- 
form this same operation in 3 hr., 
with resultant reductions in grain 
growth troubles. 


7. Combined operations 


Very often several different parts 
requiring different depths and char- 
acteristics of cases are simultaneously 
case hardened in the same bath. The 
time during which each part is im- 
mersed can be varied at will, the 
temperatures of the various parts of the 
bath cannot. 


8. Bulk operations 


Production economies may call for 
handling bulk lots of parts in baskets 
or other containers. This brings prob- 
lems of compromises or of “average” 
results which are quite similar in 
nature to those found on automatic 
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screw machine operations, automatic 
punch presses, or any other bulk lot 
production methods. The compromises 
are mostly those of time cycles vs. 
tooling. 

In one instance small cylindrical 
parts needed carburized cases which for 
best performance should not be less 
than 0.011-in. nor more than 0.017-in. 
deep. An accelerated type of salt which 
contained a catalyst was selected. Ex- 
periments were made with many sizes 
of wire baskets as containers for the 
parts. It was found that with a round 
basket 15-in. deep by 5-in. inside dia. 
the parts at the outside of the load 
would receive no case deeper than 
0.016-in. and those at the center no 
case shallower than 0.012-in. An elec- 
trode type furnace which would pro- 
vide strong and continuous automatic 
stirring action to aid the convection 
currents permitted the baskets to be of 
these sizes. The pot selected was rec- 
tangular, 30-in. long by 15-in. wide by 
18-in. deep; it would permit 7 basket 
loads to be treated at one time while 
providing plenty of space for the 
molten salt currents to circulate around 
all of the baskets. The parts were 
quenched directly in oil from the 1575 
F casing temperature, then placed 
in closed-end baskets which were 
mounted in the horizontal position 
on studs and with their lower halves 
immersed in running water, then were 


lypes 


It has been convenient for sellers of 
salts and equipment to divide the types 
of liquid bath case hardening opera- 
tions into identifiable categories. But 
if the engineering reader finds some of 
the salt bath sales literature to be a 
bit vague and indefinite about what to 
expect of each category and what oper- 
ation belongs in which category, it is 
because many operations belong partly 
in one and partly in another, many 
could equally well be assigned to two 
different ones, and some do not seem 
to belong to any of the present cate- 
gories. 

The following list of categories is 
based upon (a) what the sales litera- 
ture says, (b) what the sales engineers 
seem to think the literature means, and 
(c) what the production men of salt 
bath users seem to think the sales engi- 
neers mean by what they say. This 
manual strongly urges materials and 
process engineers to tell the salt bath 
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revolved slowly to act as tumbling 
barrels to clean the work. 

If these pieces were processed in 
much smaller quantities then a dif- 
ferent type of case, obtainable in less 
total heating time, might be more 
economical. So long as the case ob- 
tained is suitable for the purpose of the 
product the salt bath user has wide 
latitude for selecting his kinds of salts 
and equipment and this permits him to 
apply the highest grade of methods 


engineering. 


9. Continuous operations 


Some case hardening baths form 
surface scums, others do not, some 
must have surfacing materials added, 
with some the rate or likelihood of 
scum formation is dependent upon 
whether there is any such abuse as 
carrying dirt into the bath with the 
work, with some the surfacing or “top” 
is added merely as a heat insulator and 
an economizer of bath ingredients and 
may be omitted if economy indicates. 

Some baths depend upon chemical 
reactions between bath ingredients and 
the air and the sizes of their surfaces 
exposed to the air determine very 
largely the type of salt and the bath 
temperature which will cause these 
reactions to keep the bath ingredients 
at optimum values. This problem often 
is complicated by the forming of 


sales engineers what results they want 
and what they are willing to pay to get 
them, and never mind what the proc- 
esses by which they get them are 
called. 

The types or categories of salt bath 
case hardening are: plain cyaniding, 
accelerated cyaniding, carburizing, nit- 
riding, and tool steel surface hardening. 


Cyaniding. Plain or “simple” cyaniding 
is one of the oldest and most widely 
understood salt bath processes. The 
baths are operated, generally, at tem- 
peratures ranging from 1050 to 1600 F. 
At 1050 F the case imparted is almost 
pure nitride and is very hard but 
somewhat thin and brittle. As the 
selected bath temperature is raised 
the operation becomes less that of 
nitriding and more that of carburizing, 
the case then being less hard but less 
brittle. By the use of patented proces- 
ses ammonia and other gases can be 





scum which varies the amount of bath 
surface actually exposed to the air 

Continuous flow conveyor system 
which automatically take parts into and 
out of baths can be arranged to auto, 
matically push the scum or the to 
aside upon ingress and egress of thei; 
loads, or they can be permitted to drag 
some of it out as their loads emerge, 
or a salt and a bath temperature cap 
be selected with which the scum o; 
top problem does not exist. The cop. 
tinuous flow is likely to have enough 
of a stirring action on a bath which 
reacts with the air, and the bath sur. 
face in order to permit continuous 
movement of the load may be large 
enough, so this reaction problem be. 
comes difficult. 

Combinations of all these problems 
are likely to indicate that one type of 
salt, used at one narrow temperature 
range, is best for a specific job. To the 
extent that this happens the bath user 
is limited in the type of case which he 
will obtain. In a great many instances 
it has been found best to modify the 
steel or change the design of th 
product so that this case will be ap 
propriate. But in the greater number 
of instances the salts and temperatures 
to produce the desired cases should be 
selected and operating economy com- 
promises made or materials handling 
equipment and materials cleaning 
methods improved to get the desired 
type of case within a reasonable cost 
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bubbled through the bath. The am 
monia adds more nitrogen to the case, 
the other gases have peculiar effects 
such as catalyzing the bath to speed 
up its action and also reducing the 
cleaning problems of some salts. 
Run in an ideal way, the bath 
should have chemical testing in ac- 
cordance with the instructions of the 
salt makers to make sure that its cy- 
anide concentration is correct, and this 
should be done at least once each 
shift. But many practical operators 
prefer to harden and break a test piece 
and judge the condition of the bath 
by the depth of the case obtained 
In spite of the decades during which 
this process has been well known 
still is being improved. Improvements 
mostly consist of adding catalysts. 
with the result that it is hard to tell 
whether the process then should be 
called plain or accelerated cyaniding 
Plain cyaniding generally is not con 
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dered economical for case depths of 
over 0.008-in. Economy is further af- 
fected by the fact that cyanide in the 
hath must react with the air at the 
bath surface to form cyanate which 
does the actual work, and that this re- 
action continues so long as the bath 
; molten, thus making it advisable to 
shut down the bath when not in fre- 
quent use. Careful studies must be 
made of the amounts of cyanide to be 
jdded to replace that broken down by 
the reactions; the amounts varying 
with the nature of the work, the 
amount of drag-out, the area of bath 
surface exposed to the air, and the 
scum or top which restricts the actual 
exposure of the salt to the air. 

The greatest assets of the cyanide 
bath are the variability and controlla- 
bility of the type of case imparted, and 
the large number of operators who are 
widely experienced in its use. 


Accelerated Cyaniding. The acceler- 
ated baths are run at higher tempera- 
tures than plain cyaniding, the range 
being generally 1550 to 1650 F. They 
are economical for cases as deep as 
0.030-in. for most work, and many 
users produce cases to 0.060-in. with 
them. The cases generally are lower in 
the nitriding and higher in the true 
carburizing quality than those obtained 
by plain cyaniding. In fact, many users 
bubble ammonia through these baths in 
order to be sure to get enough nitrogen. 

The replenishment of cyanide con- 
tent is not so critical a control opera- 
ion as with plain cyaniding, especially 
if calcium cyanide instead of sodium 
cyanide is used, or the salt is one of 
the many newly developed types which 
are high in catalytic effects. Many of 
the newest developments are of these 
catalytic salts.” They have mixed and 
not fully known effects upon bath 
economics including the problems of 
cleaning the parts. 


Carburizing. Molten salt carburizing 
baths can impart cases as deep as those 
obtained by any other carburizing 
method. The economical limit of that 
case depth usually is considered to be 
U.25-in. Very rarely is the case made 
any deeper than 0.125-in. The great 
majority of cases range from 0.100-in. 
‘own to 0.060-in. The process is 
early Opposite to plain cyaniding al- 
though both processes make use of 
In the plain cyaniding the 
nitrogen is absorbed into the 
Case while the carbon monoxide is 
bre ing down into free carbon and 
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oxygen so the carbon can be absorbed, 
and the nitrogen inhibits the absorp- 
tion of the carbon, thus tending to 
produce a thin case which is as high 
on the nitrogen side as the tempera- 
ture and other conditions will permit. 
In the carburizing the use of alkaline 
earth catalyzers prevents the release of 
very much active nitrogen by inhibit- 
ing the formation of cyanate. This 
leaves the liberated carbon free to do 
its work unhampered by the nitrogen. 

The movement of some nitrogen 
into the outer skin of the case is 
sometimes considered to have the de- 
sirable effect of producing a somewhat 
harder skin over a very hard case. 
Nitrogen can be added by running the 
bath at the lowest temperature, about 
1600 F, which is considered to be 
truly carburizing, and by bubbling am- 
monia through the bath. A heavy load 
immersed in the bath has the effect 
of dragging down the bath temperature 
until the salt freezes, and as this salt 
melts the steel is for a brief time at 
the best temperature which that bath 
can provide for any free nitrogen in 
the bath to enter the case. Experiments 
with “cyclic carburizing” are reported, 
the bath being held at its lowest car- 
burizing and best partial nitriding 
temperature for one period of time and 
then raised to a higher temperature 
for completion of carburizing. This 
practice does not seem to have become 
general enough so its true results can 
be evaluated. 


The bottom limit of temperature 
is about 1600 F. (although some spe- 
cially catalyzed baths are run at 1550 F 
for higher nitriding effect) and the 
top limit is about 1750 F. Pot main- 
tenance troubles are the greatest top 
temperature limitation, but types of 
pots which will raise this limit are 
said to be about to be announced. 
Metallurgical conditions desired in the 
cores of parts also are temperature 
limiters. 

Additional carbon supplies may be 
had by adding carbonaceous top ma- 
terials to the baths and by bubbling 
hydrocarbon gases through the baths. 
The higher the bath temperature for 
any given amount of cyanate in the 
bath the lower the nitrogen content 
and the higher the carbon content of 
the case. This, of course, holds true 
for any kind of salt bath case harden- 
ing. 

The carburizing process has high 
speed, freedom from distortion of 
parts, exact controllability in that the 
temperature and the time of the work 
at temperature are so easily controlled, 
great flexibility in that the ume at 
temperature of various batches in the 
same bath can be so easily controlled 
or the action of the bath can be so 
easily varied. This carburizing can have 
just about as complete freedom from 
oxygenation of the case as the laws of 
chemistry permit. It is causing the 
development of a great many com- 
pletely mechanized systems. 


POTS FOR SALT BATH TREATMENTS 


Tanks or pots for salt bath heating are of a variety of types 
differing in materials and shapes in accordance with the type of 
salts used and with heating methods employed. 

Materials used most frequently for pots are: 


Cast or pressed seamiess steel 
Cast or welded alloy 


Cast iron 
Ceramics 


Often the choice of material and then in turn the type of salt is 
based upon the method of heating. These heating methods are all 
used widely in connection with salt bath heating: 


External heating by means of direct oil or gas flame 
External heating by electric resistance coils 

Internal heating by immersion resistance units 
Internal heating by immersed electrodes 

Internal heating by radiant tubes through the furnace 
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Nitriding. Nitriding is the one salt 
bath case hardening method about 
which the most controversy seems to 
exist. Mutually accepted facts seem to 
be that it is at least twice as high in 
speed for the same case depth as the 
“dry” or closed chamber ammonia gas 
nitriding and that it is more uniform in 
results. 

Highly responsible bath users report, 
but off the record, that they get the 
same case depth in 3 hr. in the salt 
bath that they got in 20 hr. by dry 
methods. Salt and equipment makers 
confirm this. But it is not a claim that 
the salt bath industry wants to make at 
this time. 

There are claims that salt baths will 
not nitride nitralloy, nor will they 
duplicate the results on aluminum 
bearing steels that the dry process can 
achieve by holding temperatures down 
to 950 F. Counter claims state that 
special salts and procedures will nitride 
any metal that can be nitrided at all. 
Middle of the roaders say that this 
latter is true but that the salt bath is 
economical for such alloys only if the 
production lots are too small to war- 
rant setting up a 20-hr. process. 

Grain growth is another much de- 
bated point. The amount of grain 
growth is a function of the metals in- 
volved, their metallurgical conditions 
previous to the start of nitriding, of 
nitriding temperature and of time at 
temperature. Claims are made, and dis- 
puted, that the salt bath nitriding 
temperature is necessarily 50 deg. 
higher than that of the dry process, 
and that the complete uniformity of 
heat application by the salt bath will 
eliminate any deformations caused by 
unevenness of grain growth within the 
work piece unless the work piece had 
segregated areas of differing gran- 
ular structures before the nitriding 
operation began. Not disputed is that 
the time at temperature in the salt 
bath is much lower than in the dry 
process. 

The much discussed “white line” is 
another moot point. The high nitride 
white area which forms at the begin- 
ning of most nitriding applications is 


Through-Hardening, Tempering, 


Any heat treating operation which 
can be performed at temperatures 
above 350 F and below 2400 F can be 
performed in salt baths. This includes 
any kind of annealing, quenching, tem- 
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generally recognized to be brittle and 
to require removal to expose the 
“true nitride” zone beneath it. Many 
bath users feel that if the white line 
can be held to a thickness of less than 
0.001-in. it does not need removal and 
that salt baths easily can hold it below 
this. 

Cyclic nitriding in which the work 
first is held at 950 F and then is raised 
by temperature gradients to tempera- 
tures up to 1200 F or higher is easy 
to do in salt baths. The baths are high 
in cyanide and in cyanate. True nitrid- 
ing is obtained at the lower tempera- 
tures, then as the temperatures are 
raised some carbon enters the case, 
producing a final case which has the 
true nitrided hardness on its extreme 
outer skin and an under layer which is 
lower in brittleness. 

Cyclic nitriding in which the nitro- 
gen is obtained more by bubbling am- 
monia through the bath, or by various 
other means which do not altogether 
depend upon the breaking down of 
cyanides, and in which the final bath 
temperature will be high enough so a 
quench will establish the metallurgical 
condition of the core as well as of 
zones of the case, is under intensive 
research and may be promoted for ex- 
tensive commercial use in the near 
future. 

Salt bath nitriding has proven itself 
highly practical and valuable. A great 
many valuable phases of it are in the 
rapid development stage. 


Tool or High Speed Steel Surface 
Hardening. This isa nitriding operation 
which in increasing numbers of shops 
is followed by a coloring operation. On 
tools not subject to shock loads— 
thread chasers are an example—it has 
been known to multiply the tool life 
by four. On shock loaded tools it is 
assumed to be useless, although a great 
many tool rooms nitride all high speed 
tools “as a matter of course.” 

The net effects of coloring after ni- 
triding are not completely known. 
They are being studied intensively by 
some makers of cutting oils. The col- 
ored zone is higher in corrosion resis- 


pering, normalizing, spheroidizing, 
martempering, austempering, isother- 
mal treatment, stress relieving, pre- 
heating, and so on. With special salts 
handled in special pots the temperature 





tance, has high pressure lubricity ,, 
resist chip pressure and is an ap). 
weldant, does not endure long at ty 
area of greatest chip pressure, yp. 
doubtedly is of great assistance at the 
break-in period of the tool to the ele. 
ments in the cutting oils which form 
a “one molecular layer thick” any}. 
weldant combination with the surface 
of the tool. The coloring is done jp 
salt baths. Tool steel nitriding often js 
a trouble shooter, a means of over. 
coming unexpected difficulties of too) 
performance. When the nitriding alone 
fails to cure the trouble, many shops 
add the coloring operation. The color. 
ing often cures the troubles, in some 
instances, in ways for which the metal 
cutting art has evolved no explanations 
Some of the cures may be psycho 
logical. 


Stop-Off Methods. Case hardening salts 
vary widely in the extents to which 
they will respect stop-off boundaries 
established by copper plating, by stop 
off paints and compounds, or by any 
thing else. 

A great many parts have definite 
sections to be stepped-off, with those 
sections so located that the sections to 
be cased can be immersed in the bath 
while the sections to be left soft are 
held in the air. The sharpness with 
which a stop-off line can thus be estab- 
lished is under experiment. The molten 
salt creeps up the part to some extent, 
and present experience does not seem 
to have shown whether this extent 1s 
highly constant or highly variable 
Authorities agree that it is safe to as- 
sume that the stop-off limit can be to 
the order of plus or minus 0.030 in, 
if the means of lowering the work into 
the bath are sufficiently accurate s0 
that the “capillary creep” of the salt 
up the exposed portion of the work 
alone is responsible for the many 
variations, 

Many bath users impart the case to 
the whole piece, cool the work, then 
use induction or gas flame heaters of 
salt baths to heat up only the areas 
which are to become hard upon 
quenching. 


Ete. 


ranges may be even greater than these. 

From the steel mill to the tool room 
to the final heat treating steps in metal 
products fabricating, salt baths are per 
mitting some of the greatest improve 
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metallurgical history. Some 


ments 10 
{ these improvements are brand new, 
of thes 


large scale uses of processes 
erly used only on a small scale. 
Heat treating other than case harden- 
ing will sell tremendous quantities of 
alts, huge installations of salt bath 


others are 
form 


equipmen t. 


Vew Developments. One development 
which is under close scientific study is 
the “jockeying” of steels back and 
forth across their critical temperature 
ranges. The quick responsiveness with 
which a salt bath can impart or remove 
heat permits this. The procedure de- 
pends upon the fact that as a steel 
passes through its critical range physi- 
cal work is done by its crystals, and 
this physical work can be made to ac- 
complish purposes. One metallurgist 
reports, off the record, that by this 
means he has obtained in 8 hr. a com- 
pleteness and fineness of spheroidizing 
which is superior to that formerly ob- 
rained in 20 hr. in the same die design 
made of the same steel specification. 
He expects to reduce this 8-hr. salt 
bath spheroidizing time while getting 
still better results. 


lsothermal Treatments. That high speed 
spheroidizing experience is an example 
of many procedures which are gener- 
ally called “isothermal” because they 
accomplish hardening by transforma- 
tion at COMstant temperature ranges. 
Many of these are well known but not 
as widely used as they will be in the 
near future. Many are combinations of 
various isothermal techniques and as 
such are called isothermal merely be- 
cause nO more accurate name has been 
coined for them. Quite a few are so 
new that their users do not want them 
publicized until their results are better 
established. The field for metallurgical 
experiments of. this kind is wide open. 

The type of isothermal treatment de- 
pends upon the steel used and the 
results desired. The treatment is per- 
tormed at a selected part of the S-curve 
of the steel for a single type of treat- 
ment, at various selected points for 
multiple types. Many multiple types 
result when the work piece is so thick 
that the thermal transfer from its in- 
terior to its exterior, or the reverse, is 
not rapid enough so the salt bath can 
hold the interior to true isothermal 
uniformity of temperature. Quite a 
'ew such problems can be reduced by 
impeller or other bath agitating means 
Which force the salt under high tur- 
bulence against the surface of the work 
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and from the work to the cooling walls 
of the pot so the quenching speed of 
the bath is at its maximum. Furnace 
and equipment improvements which 
will greatly reduce this problem and 
extend the use of the isothermal treat- 
ment processes are soon to be an- 
nounced. 

Another means which is under wide 
experiment is to use a salt which has 
the widest possible working range, let 
the bath pick up a rather steep tem- 
perature gradient when the steel is first 
quenched in it, then keep the bath 
temperature a calculated amount below 
that of the calculated temperature of 
the interior of the piece so the tem- 
perature gradient between the interior 
and exterior never becomes too steep. 
When the desired delayed quenching 
temperature is reached the bath tem- 
perature is held constant. 


Austempering. The steel is quenched 
from the austenitizing temperature into 
a salt bath which is held at a selected 
temperature above the M, point of the 
steel and below the knee of the 
S-curve. The work is held until the 
transformation is complete and then is 
cooled to room temperature. 


Martempering. The steel is quenched 
into a salt bath which is held at a tem- 
perature just above the’ martensite 
transformation range. The steel is held 
there long enough to equalize its tem- 
perature throughout but not long 
enough to form bainite, then is cooled 
in air to room temperature. 


Example of Mixed Operation. Because 
of temperature gradients between in- 
teriors and exteriors of parts, the thick- 
ness limit for parts to be truly austem- 
pered is generally believed to be less 
than 1-in. and that of martempering 
to be less than 2-in. Yet steel pieces 
more than 6-in. thick are being given a 
martempering treatment which results 
in an unnamed mixture of austemper- 
ing and martempering and other grain 
structures which gives the parts more 
than double the shock and abrasion 
resistant service lives that they had 
with other treatments. 

The steel is high alloy. A total load 
of 6 tons of slabs plus 3 tons of fix- 
tures is heated to 2050 F in a furnace, 
then is quenched into a salt bath which 
is at 500 F, the temperature gradient 
causing the bath to rise to 625 F. 

The load then is transferred to a 
second salt bath and reheated to 1450 
F. This takes 6 to 7 hr. for heating up 


and soaking. During this time the 
quenching bath is cooled down to be- 
low 400 F. The load then is quenched 
again and the salt agitated to high tur- 
bulence while the sides of the pot are 
cooled by water spray for maximum 
quenching effect of the salt, and to 
keep the salt temperature at all times 
within the 425 to 450 F range. 

Hardness obtained is over 60 Rock- 
well C. 


Steel Mill Baths. Steel mill annealing 
loads usually are large, often take as 
much as 2 days to anneal by conven- 
tional methods, during which the proc- 
ess is “average” for the various batches 
annealed at the same time and the 
outside portions of the loads may re- 
ceive different treatments than the 
inner portions. 

Soon to be announced are salt bath 
installations which will break these big 
loads up into smaller ones, give each 
batch the exact cycle anneal that it 
needs, do a single batch in less than 2 
hr. 


Reheating Carburized Work. Salt bath 
reheating of work which has been salt 
bath or otherwise carburized and the 
entire part, or the areas of the part not 
stopped-off in the carburizing opera- 
tion is to be hardened, is an every day 
salt bath procedure. 

Newer is the salt bath heating of 
selected areas of parts which have been 
wholly carburized. An example is a 
gear, only the teeth of which are to be 
hard. The gear is carburized in a salt 
bath, is cooled, the cyanide salt is re- 
moved. Then the gear is mounted on 
an axis and the axis so placed that one 
part of the gear periphery is immersed 
to a point close to the tooth root. The 
gear then is slowly revolved by turning 
the axis. In about 3 min. all of the 
teeth are at hardening temperature and 
the gear is quenched. 


Bath Troubles. Salt baths used for heat 
treatment are “neutral” in that they do 
not have any undesired chemical effects 
upon the steel, the pots, the electrodes 
or the work holding fixtures. The selec- 
tion of a salt which will be neutral 
under all of these conditions sometimes 
requires Care. 

Dependent upon their original in- 
gredients and their usage, salts tend to 
load up with oxides and other foreign 
materials which must be removed. 
Some of these sink to the bath bottoms 
and may be scooped out as sludges, 
others rise to the top and may be 
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skimmed off, others can remain in the 
bath and must be removed by recti- 
fication. 


Rectification. The process of removing 
impurities which remain in the bath 
is called rectification. It may be done 
by adding special bath ingredients, by 
adding enough fresh salt which is “self 
rectifying” because it contains rectify- 
ing agents, by inserting carbon sticks 
either for long or short periods as the 
bath requires and then removing them 
and scraping off the foreign material, 
by bubbling hydrocarbon or other 
gases through the bath, by using elec- 
trical devices which cause the impuri- 
ties to plate onto a desired member. 

The rectifying process should be se- 
lected in consultation with the makers 
of the salt, the pot, the electrodes if 
any are used, and the control mechan- 
ism if it is exposed to the salt. 

Rectifying devices and agents can 
cause slight carburizing of work not 
desired to be carburized, destruction 
of electrodes by causing them to be- 
come porous or to plate themselves 
onto other surfaces, destruction of pots 
by electro or chemical attack, increases 
in the problems of removing salt from 
the work. 

The rectification is a definite ele- 
ment in the operation of the bath. But 
it should be a servant of all the other 
elements, never their master, and its 
means almost always can be selected 
accordingly. 


Temper Shaping. The lowered strength 
and easy deformability which some 
parts have at their tempering ranges 
is used in growing numbers of in- 
stances to perform final shaping and 
accuracy-securing operations in salt 
baths. The hardened parts are mounted 
in clamps or other pressure fixtures 
which usually are spring actuated, then 
are placed in tempering baths having 
temperatures up to 1200 F. Tempering 
and forming operations thus are simul- 
taneous. 


Annealing. Annealing, stress relieving 
and normalizing operations in salt 
baths quite often involve the use of 
two or more baths. The first bath is 
high in heat capacity and is used for 
heating up the work. The second or 
succeeding ones are lower in heat ca- 
pacity but higher in economy for hold- 
ing the work at temperature for the 
desired time. The first bath may be 
used simultaneously for several differ- 
ent lots requiring different processes, 





in which case it is held below the final 
temperature of the lowest temperature 
process lot and each preheated lot is 
transferred to a bath which completes 
the heating of it to its desired tem- 
perature and holds it there. 


Cycle Annealing. Many different types 
of cyclic annealing are done with high 
economy in salt baths. In one which is 
solving a difficult machining problem, 
a part is heated in a salt bath which 
heats it above its critical range to get 
all alloys into solution, then is 
quenched in a second bath for iso- 
thermal transformation. This produces 
too high a hardness for machining. The 
area to be machined is then heated in a 
salt bath to 1550 F and quenched in a 
salt bath at 1250 F, resulting in a 
readily machinable Rockwell 15 C 
hardness. After machining, this area 
is reheated and restored to the Rock- 
well 35 C hardness of the main body 
by a repetition of the isothermal 
quench. Net time saving is 50% as 
compared to previous methods. 


Preheating. Preheating operations for 
forging, rolling, pressing, drawing and 
extruding are under experimental de- 
velopment and may lead to some huge 
installations of salt baths. The work 
is heated quickly, uniformly and with- 
out scale in the salt bath, and if the 
work bears mill scale or scale from 
previous hot operations the salt bath 
can be arranged to descale it. Selective 
areas of the work can be heated. 

These operations were mostly devel- 
oped during war emergencies. Too 
much seems to be assumed and too 
lictle known about their problems and 
advantages. For example, salt is carried 
with the heated work from the bath. 
There seems to have been no effort to 
find out how to use high cycle vibra- 
tions or other means to remove it. 
Nor are its true effects upon dies and 
other tools well enough known to be 
evaluated. 


The salt is assumed to be abrasive 
and clogging; it may actually be an 
excellent high pressure lubricant. In 
one experiment, reported “off the rec- 
ord,” a tool steel mill found that by 
heating billets in a salt bath a forma- 
tion of scale which had amounted to 
a total of over 5% could be avoided, 
thus getting that much more salable 
steel per melt. But the scale had acted 
as a traction surface to help the rolls 
to get a heavy friction grip on the 
billets. The salt, by contrast, was a 
lubricant, and some friction producing 


device such as using larger diameter 
rolls seemed to be indicated. [pn Spite 
of this, one shift could roll the salt 
bath heated billets without much diff, 
culty, the second shift could not ¢oj 
them. Seemingly, all that stands by. 
tween this mill and the saving of high 
tonnages of high value alloy steels js 
a development of new but simpk 
skills by supervisors and operators 
This need is common whenever a ney 
process of any kind is installed. 


Wire and Strip. Wire and strip hea 
treating and preheating installations 
are among the largest salt bath equip. 
ments now being operated. Many of 
their possibilities are as yet unexplored 
They were made originally because of 
savings of heating time, preventions of 
scale which was costly to remove and 
which wasted good metal, reductions 
of pickling costs. They have proven 
highly economical for temper forming 
and other hot forming, much of the 
best of which has yet to be developed 
They have highly superior and largel; 
unexplored abilities to permit stock to 
be first subjected to metallurgical an 
alysis, then assigned a specific heat 
treatment which may include the light 
casing of its exterior to give the stamp- 
ing dies or other production tools a 
clean “shear bite” but which in any 
instance will put the stock into the 
best possible condition for whatever 
operations are to be performed on it 
The material may be treated in coils, 
in which its problems are the simple 
ones of masses of work which must 
have heating times adequate to reach 
their interiors and salts high in liquid. 
ity and in specific heat, plus the simple 
problems of designing adequate hanger 
supports if the stock tends to deform 
when hot. Most such systems are con- 
veyorized; the stock goes automatically 
or by crane from preheat to final heat 
baths and to quench and wash tanks. 


Continuous methods in which the 
stock is uncoiled and run through the 
baths are in increasing use. For them 
the end of one coil may be quickly 
flash welded to the end of another s0 
that the process never stops. Two sys: 
tems are in use. In one the wire of 
strip goes from heating salt bath t 
quenching salt bath to quenching an¢ 
cleaning water or other bath. In the 
other a salt covering is used over 3 
lead bath, the salt preventing the lead 
from oxidizing and from exuding po! 
sonous fumes and from sticking to the 
wire and thus damaging the tools o! 
succeeding processes, the wire or strip 
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ince with their thicknesses and alloys 
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Not encountered while researching 


for this manual, but undoubtedly in 
existence, are systems in which the 
wire or strip goes through the bath 
vries, is drawn while still hot, is 
passed through the baths a second time 
ind again through dies. Definitely to 
be foreseen are systems in which the 
dies are submerged in the salt and the 
wire or strip is drawn at high tempera- 
ure and without the slightest chance 
1 oxidize, using the molten salt as a 
lubricant. 


Sainless Steels. Among the extremely 
wide varieties of ferrous metals which 
because Of their various kinds and ex- 
rents of corrosion resistance are called 
stainless steels there are dozens of heat 
treatment problems for which salt 
baths are ideal. Stainless steels are high 
cost alloys and the abilities of salt baths 
to heat treat them without wasteful 
scale are important. Stainless steels of 
the same grade and “same analysis” can 
vary widely in their metallurgical be- 
haviors and their abilities to be fabri- 
cated, and the abilities of salt baths to 
give individual heat treatments to in- 
lividual lots in accordance with need 
ue very important. But before being 
asked to take on a stainless steel prob- 
iem the salt bath man must ask: what 
stainless, in what metallurgical condi- 
tion, to be heat treated in what way 
and at what temperature? 

Salt baths can have desirable and 
undesirable chemical effects upon the 
surfaces of stainless steels, and this is 
largely a matter of salt ingredients, 
processing temperatures, and time at 
‘emperature. While preventing scale, 
salt baths sometimes have slight color- 
ing effects upon the surfaces of stain- 
less, and these objectionable or not, de- 
pending upon whether the stainless is 
(0 have a final passivating or other 
process which will remove them. Stain- 
ess, especially some of the new ex- 

low carbon types, can be slug- 
nough in its heat response so 
ick heating properties of salt 
become economically ineffective, 
ily on work having thick sec- 
‘in short, hundreds of salt baths 


espe r 


tions 
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are doing highly beneficial work on 
stainless, but each new stainless appli- 
cation is peculiarly a sales engineer's 
problem. 


Nonferrous Metals. Nonferrous alloys 
of the kinds ordinarily heat treated for 
purposes other than melting usually 
have coefficients of thermal conductiv- 
ity higher than those of steel alloys. 
When such nonferrous alloys (they 
commonly are alloys of copper, silver, 
or aluminum) are immersed in salt 
baths they take the heat from the salt 
much more rapidly than will steel 
pieces of the same shapes and sections. 
In fact they may be capable of absorb- 
ing heat more rapidly than the bath 
can impart it, although this is largely 
a question of the specific heat of the 
salt, the turbulence with which the 
molten salt is forced into contact with 
the work, and of other procedures 
some of which are in the trial stage. 

The placing of a cold load of any 
metal in a salt bath usually drags down 
the temperature of the bath to an ex- 
tent which will register on the bath 
control instruments. When the bath 
loaded with these nonferrous alloys has 
returned to its original temperature the 
work pieces may be considered to be 
at the bath temperature throughout 
their sections. (This also is true of 
some, but not all, steel work pieces. 
It depends upon the thickness of sec- 
tion and the thermal conductivity of 
the steel. ) 

Some nonferrous alloys, especially 
some of the aluminums, have such 
grain growth characteristics that they 
are highly sensitive to time at tempera- 
ture. With these the return of the 
bath to temperature may be used as a 
signal for instant removal. With others 
this same signal may be used to get 
work in and out for the highest pro- 
ductivity per bath. 

Another method is to use a salt so 
high in specific heat and a heating 
method so sensitive that the bath tem- 
perature does not vary significantly as 
work is charged and removed. Several 
different kinds of work requiring the 
same temperature but perhaps different 
time cycles can be charged at once or 
in any Convenient sequences thus keep- 
ing the output from the bath adjusted 
to the needs of the production opera- 
tions that follow it. The work com- 
monly is quenched in water. 

For some work the baths must con- 
tain corrosion inhibitors. The question 
of whether these are adequate some- 


Salt Baths for Metals 


times is answered by taking the pH 
of the bath, sometimes by more exten- 
tive chemical tests, but more usually 
by watching for evidences of etching 
on the work which emerges from the 
quench tanks. 


Beryllium Copper. This alloy can be 
heat treated and also precipitation or 
age hardened in salt baths. One se- 
quence heat treats the work by holding 
it at about 600 F for one to three 
hours, then age hardens it by holding 
it at 700 F for 15 min. A sensitive 
temperature control is advisable. Hold- 
ing the work in steel fixtures some- 
times is necessary to preserve dimen- 
sional stability. 


Copper Chrome Alloy Example. Salt 
bath experiences in the nonferrous field 
seem to be divided up into hundreds 
of isolated examples each of which 
makes sense but all of which are diffi- 
cult to combine into generalized state- 
ments. The annealing of copper chrome 
alloys used in electrical equipment is 
an example. The work is heated to 
1850 F. Former heating methods re- 
sulted in intergranular corrosion as 
deep as 0.015-in., and since this inter- 
fered with electrical properties it had 
to be removed after annealing. Salt 
bath annealing reduced this intergran- 
ular corrosion to less than 0.001-in. 
deep, and since at this depth it had very 
little electrical effect an expensive re- 
moval operation was eliminated. 


Sterlmg Silver. Pure silver will not 
oxidize at heat treating temperatures 
but the copper and other alloying ele- 
ments will. Annealing operations must 
follow fabricating ones at frequent in- 
tervals. Salt baths perform them with- 
out oxidizing or etching, with high 
economy and complete control. 


Clad Metals. Metals clad with alumi- 
num, silver and other alloys often 
should be heat treated with as little 
penetration of the heat into the base 
metal as practical, the object very often 
being to stress relieve the surface or 
cladding metal and the bonded area. 
The rapid, noncorroding heating of salt 
baths has been found to be highly 
beneficial. 


Magnesium Alloys. The average salt 
bath which would be used at the tem- 
peratures appropriate for heat treating 
magnesium alloys can have a violent 
enough chemical reaction with magne- 
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sium so that no magnesium alloy, and 
no aluminum alloy containing more 
than a few per cent of magnesium, 


Salt baths have highly economical 
applications for copper brazing, for 
hard or silver soldering, for brass braz- 
ing, and for soft or lead-tin soldering. 
The numbers of existing applications 
seem to be in that order for those 
types of operations. 


Setting Up. The work must be so set up 
that the parts will maintain their rela- 
tive positions while being immersed 
in the salt, and since the solder or 
braze metal cannot set until the heat 
source has been removed, they also 
must maintain their positions while 
being removed and cooled. 


Favored methods of setting up are: 
Force or other close fits with the 
braze or solder metal between 
the parent metals. 
Tack welds. 
Clamps and fixtures. 


Metals which become scaled in heat 
treating Operations can be descaled in 
salt baths with high economy and large 
savings of good metal which otherwise 
might be wasted. Several such baths 
are at work in steel mills and other 
plants. Their number may be expected 
to increase rapidly. 


Salt bath descaling may be by de- 
oxidizing the scale or by oxidizing it. 


Deoxidation Descaling. This generally 
is done in sodium hydride baths. The 


Principal Producers of Heat Treating Salts 


Electrochemical Dept., E. I. du Pont de Nem 

In Niagara Falls, N. Y. 

EF. F. Houghton & Co., Philadelphia 

Park Chemical Cx - Detroit, Mich. 

A. F. Holden Co., New Haven, Conn. 

American Cyanamid & Chemical C 
N. ¥ 

G. S. Rogers & ( Chicago, Ill. 

Bellis Heat Treating Ce Branford, C 

The Heatbath Cory Springfield, Mass 

Kali Mfg. C Philadelphia, Pa 


should be immersed in it. 
Special salts which are safe for mag- 
nesium have been reported as being 


Brazing and Soldering 


Flux Flow. Ordinarily, the braze or 
solder metal cannot be guided to some 
areas and kept from others by fluxing 
only the areas on which it is wanted, 
as can be done with torch, furnace, or 
induction heating set ups. But there 
are successful experiments with fluxes 
which will do this in salt baths, and 
commercial operations of them may be 
expected soon. 


Heat Guiding. Ordinarily, guiding the 
flow of the braze or solder metal by 
heating areas in the sequences of the 
desired flow cannot be done in salt 
baths. But there are examples of doing 
it successfully and economically in salt 
baths, and the tricks of it are rapidly 
being worked out and being made 
available to sales engineers. 


Fluxing. Depending upon the metals to 


Descaling 


sodium hydride, a powerful deoxidizer, 
is generated by bubbling hydrogen or 
dissociated ammonia through a genera- 
tor tank which contains caustic soda 
and metallic sodium. This tank feeds to 
the main tank which contains caustic 
soda and sodium hydride at about 700 
F. The metal to be descaled is lowered 
into this bath, allowed to remain there 
until the cooled bath returns to temper- 
ature, then is removed and quenched 
in water. The water forms steam be- 
neath the loosened scale and blasts the 
scale off from the metal. 
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past their experimental stages byt have 
not, so far as we know, been announce 
as ready for general distribution. 


be joined, their surface conditions, ang 
the braze or solder metal, fluxes cay 
eliminate oxidation of the fluxed are 
partially deoxidize it if slightly oxi. 
dized, and have chemical effects whic 
cause the braze or solder metal to take 
hold. Salts alone can prevent oxida. 
tion under heat. Salts having special 
fluxing ingredients can perform some 
of those deoxidizing and chemic! 
effect functions. Some of the mos 
highly special, highest cost salts are 
used for brazing and soldering open. 
tions. But many of these operations 
are performed with very low cost salts 
Action of the Salt. Since molten salt 
will enter the finest of crevices ther 
is no hope of so setting the work up 
as to keep the salt out of the area 1 
be brazed or soldered. The braze or 
solder metal as it softens and flows dis 
places salt and wets desired areas. 


Oxidation Descaling. This is done in 
caustic bath which contains some | 
gredients of unknown analysis. Th 
bath temperature is over 900 F The 
oxidation weakens the scale so it either 
blasts off in the water quench or 
easily removed in subsequent pickling 


Other Processes. New processes bette! 
applicable to some operations are fe 
ported to be nearly ready for commer 


cial application. 


( inental Industrial Engineers, I: 
Dempsey Industrial Furnace Corp., Springh 
FE-.clipse Fuel Engineering Co., Rockford 
Elect Salem, Ohi 

General Electric Ce Schenectady N. } 

\. F. Holden Co., New Haven, Con: 

W. S. Rockwell Co., Fairfield, Conn. 

R NS) Products Corp., Philadelphia, Pa 
Surface Combustion Corp. Toled On 
Upton Electric Furnace Div., Detroit, M 
Vulcan Corp., Philadelphia, Pa. 
Westinghouse Electric Corp., E. Pittsbur 
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SB Quick Delivery 


It is no longer necessary to put up with expensive delays 
in securing thin wall bearings and bushings. Simply call 
in Johnson Bronze. We are now in a position to furnish 


your entire requirements, made strictly to your speci- 


é . fications in a matter of days . . . not weeks. 
ng tneers 
° When you specify Johnson Bronze you are assured of 
| Des igners : Ae t 
getting top quality in every respect. We offer you a wide 
A RARRy ek Tee selection of materials... rolled bronze . . . bronze-on-steel 


-ontaining a wealth 


neil simieieihiie . . . babbitt and steel. Our facilities for manufacturing 


bearing data. Write these bearings are complete . . . our help is skilled, our 


r your copy TODAY. experience dates back forty years. 


Why not take advantage of this excellent opportunity to 
secure all your needs in top quality thin wall bearings 


without delay? Write, wire or call TODAY. 


JOHNSON @m™® BRONZE 


SLEEVE BEARING (| seanns | HEADQUARTERS 


SERVICE 


769 S$. MILL STREET Wig NEW CASTLE, PA. 
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Oil- Drum Furnace 


To the Editor: 

I noticed an interesting condensa- 
tion in the January issue of MATE- 
RIALS & METHODS, digest section, 
page 128, describing an oil-fired ellip- 
soid furnace. Building and experi- 
menting with metal melting furnaces 
of unusual designs, and using all types 
of fuels, both liquid and solid, or 
combined, has occupied most of my 
available spare time for a number of 
years. The ellipsoid furnace you de- 
scribe recalled to my memory a simi- 
lar furnace I experimented with at 
one time, in melting high test irons 
in an oil fired furnace. 

I looked up the notes I preserved 
on this furnace and herein give a 
brief description of same and a sum- 
mary of my experiments. This fur- 
nace is of the horizontal type, com- 
bining features of an air furnace and 
an iron cupola. My experimental fur- 
nace was built of 60-gal. capacity oil 
drums, comprising a horizontal sec- 
tion of 3 oil drums fastened end to 
end, and a vertical stack consisting of 
2 oil drums bolted together and lined 
tc 16-in. inside dia. with fire brick, 
and mounted on one end of horizon- 
tal section, which is also lined with 
fire brick, to shape an oval hearth in 
the center with a bung top section 
that can be removed, with lining at- 
tached for ease in cleaning out. The 
lining is funneled toward the front of 
furnace to opening that admits flames 
from oil burner into hearth. At the 
rear end of furnace the lining narrows 
and rises somewhat to the base of 
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A monthly department dedicated as a f, 
interchange of ideas between readers 
All readers are urged to take advant f, 
Space and participate in the discussion 
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vertical stack. Tap out spout is lo- 
cated on one side of horizontal part 
and slag notch on opposite side. In 
operating this furnace the scrap is 
dropped into vertical stack with about 
2% limestone for flux. The flames 
sweep across hearth from oil burner 
and strike against charge in vertical 
stack. The molten iron runs into 
hearth where it collects, is slagged and 
tapped out. 

It is advisable to use a pyrometer 
to check temperature of iron in this 
furnace, as the iron may become 
oxydized from the excessive heat that 
can be generated in a furnace of this 
type. Temperatures of 2900 F and 
more can be produced and close met- 
allurgical control exercised over irons 
melted. 

J. J. Paul 


North Baltimore, Ohio 

Mr. Paul's experiments in furnace 
building are interesting and should be 
of practical value to those wanting to 
build inexpensive furnaces for melt- 
ing metals —The Editors. 


Corn and Btu's 
To the Editor: 


Apparently you don't think corn 
cobs are so hot. At least on page 7 
of the January issue you are conser- 
vative by a factor of 2,000. I hope 
J. L. does not take offense at the cool 
coal you talk about. 

Aside from such obvious and su- 
perficial stuff, I find your magazine 


an excellent source of current info,. 
mation in the field of materials ané 
methods. Your Materials Outlook se. 
tion is timely and informative. | hoy 
you have better luck than the Chicag 
weatherman in your predictions 
James D. ( 
Cole Electric Co., 
Park Ridge, III. 

Thanks jor the nice comments. W: 
hope Mr. Cole and many other rea 
ers will find “The Materials Outlook 
department of real help. As to th 
coal vs. corncobs matter, see below — 


The Editors. 


More Corn 


To the Editor: 

As one who acquired a ridge 
the nose from drinking corn out ot 
Mason jar, I believe you do the corn 
cob a great disservice in stating the 
Bru value as 7,980 per ton. No doubi 
John L. Lewis will write you a letter 
also for implying that coal provides 
but 13,000 Bru per ton. 

Robert C. Ona 
Lindberg Engineering Co., 
Milwaukee 3, Wis. 

This month’s prize for eagle-e) 
reading goes to both readers Cole am 
Onan. As Mr. Cole indicates, 1 
probably too greatly on the side 
conservatism to. use a safety factor 
2,000. Perhaps the coal having a 5 
value of 13,000 per ton was som 
mined during Lewis’ last struggl 
with the Department of Justice. 1 
those not paying attention to bit 
such values should have been 
pressed in pounds —The Editors. 
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EES AEC Plastics 
METHODS: ........ Grinding and Polishing 


Abrasive Finishing of Plastics 


A tabular summary of a series of case studies involving the abrasive finishing of plastic parts is presented below. Under the 
Characteristics of Grinding Wheels . . . Used,” the type of abrasive is abbreviated as follows: Alum. Oxide = Aluminum 
Oxide, and Si. Carbide = Silicon Carbide. These data were adapted from Grits and Grinds, Vol. 37, Nos. 1 and 7, published 





OoDs 


by the Norton Company, Worcester, Massachusetts (1946). 
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Product 


Description of 
Material 


Description of Operation 





Characteristics of Grinding Wheel (or Abrasive) Used 


Type of 
Abrasive 


Grade 
(Hard- 


ness) 





Structure 


Bond 


Coolant 





Molded 
Phenolic 
Parts 


Cast 
Phenolic 
Parts 


Plastic 


Cast 
Phenolics 


Laminated 
Plastic 
Tubing 


mosetting ) 


Miscl. parts molded 
from phenolic (ther- 
resins 


Miscl. parts cast to 
shape from phenolic 
compounds 


Cast phenolic rods 


Removing burrs, gates and 
flashings, flaring cup wheel 
used 





Surface grinding to clean 
or shape 


Cut-off 


Cutting thin sections from 
small cast bars using cut- 
off wheel 0.045-in. thick 





Centerless grind (rough) 
using a formed wheel 





Cast phenolic parts 


Laminated paper (im- 
pregnated with phe- 
nolic varnish) tubing 





Form grinding operations 


performed on_ semi-fin- 


ished castings 


Alum. oxide 


Alum. oxide 


Si. carbide 


Si. carbide 


Si. carbide 


Si. carbide 





Removing grinding marks 
from finish ground cast- 
ings by hand polishing on 
soft muslin buffs 14-in. 
OD, up to 8 in. wide, run- 
ning at 2000 rpm. ( Wash 
in water to remove pum- 
ice.) Finish polish—using 
buffs similar to above 
(running at 2500 rpm.) 


Centerless grind tubing 
(through feed, removing 
0.020-in. stock per pass) 





Methyl 
Metho- 
crylate 
Parts 


Tubing, Rods | 


Bullet- 
Resistant 
Glass for 
Bombers 


Bullet- 
Resistant 
Glass for 
Tanks 





|is a 
'and must be ground 
mini- | 





Methyl methacrylate 
thermoplastic 


quickly, with 
mum heating and 
loading of the wheel 


“Cut-off 





Cut-off (when no coolant 
can be used) 





Cellulose nitrate 


Centerless grind 


Pumice 


Both tripoli 
and silica 


Si. carbide 





Si. carbide 





Si. carbide 


Si. carbide 


Very 
soft 


soft 
Medium 


Medium 
hard 


Soft 


Open 
( porous ) 


Open 
( porous ) 


Medium 


Vitrified 


Vitrified | 


Resinoid 


Resinoid 


Vitrified 


Vitrified 





Pumice mixed with water to form 


thick paste 


Polishing 


compounds 


water to form thick paste 


Medium 


Mediuni 


Medium | Vitrified 


Rubber 





Soft 


Medium 


Resinoid 


Vitrified 


mixed 


Water 


W ater 





Blocks of laminated 
(5 to 9 plies of glass 
with clear vinyl ace- 
tal plastic sheets be- 
tween each) 1% to 


| 314 in. thick 





Blocks of laminated 
glass 2 by 3 by 8 in. 


Grind sides of rough-cut 
blocks for size accuracy; 
depth of cut, 1/32 in.; 
table speed, 90 in. per 
min. 


Cut 3-in. thick sheets into 
blocks using a 16-in. dia. 
cut-off wheel mounted on 
the spindle of a large 
surface grinder; cutting 
speed, 18 in. per min. 


Grind radii on each end 
of blocks using a 16-in. 
dia. cylindrical type wheel 
with a 11\4-in. wide rim 


Diamond 


Diamond 


Diamond 








Metal 


Metal 


Metal 


None 


None 


W ater 


W ater 
W ater 


with 


W ater 


None 


tos 








Prepared by Robert S. Burpo, Jr. 
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Welds 3 sizes of shells for water 
heaters, from rolled sheet. Straight line 
production. 20 guns index automatically 
to make 40 welds. Five twin-seconda 
transformers. Automatic sizing (by cones 
automatic clamping and unloading (left . ’ ; oo TR 
cone is air operated). Right cone and © Progressive multi-transformer machines are “‘tops’’ when it comes 
guns adjustable for different lengths. extremely high production. This is due to: 


1. Simultaneous spot welding (10 to 30 welds per sec.), 


2. Simplicity of design means low maintenance. 





3. Flexibility. See examples at left. 


4. High efficiency. Short cables. Number of simultane. 
ous welds adjustable to power supply. 


5. High salvage. Just change dies and relocate guns 
ss for a new job or different size part. 
This machine can 
bat out 300 steel 6. Avoids complete shut-down in case of trouble with 
drawers per hour in any one transformer-gun group. 
3 sizes. Twelve ; 
welds per drawer. Progressive’s Process Engineering Department can help you obtain 
Three twin-second- lowest overall cost per piece. 
ary transformers. 
Automatic clamping 
and shuttling. 


Welds fender skirts in front fenders 
with 10 simultaneous welds. Three twin- 
secondary transformers. 


CABLE ADDRESS “PROGWELD" 


ye ——— 
FF wi i| a e 1 O. 3050 £. OUTER DRIVE + DETROIT ! 





aes RESISTANCE WELDING EQUIPMENL 
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NUMBER 135 Hardness of Magnesium Alloys MATERIALS: Magnesium Aluminum Alloys 


March, 1947 


St nade in Great Britain upon a number of the magnesium alloys indicate that hardness of the metal in the as-cast condition, after solution 
ad ent. and in the fully heat treated state is related to the aluminum content. Fé rmulas constructed were based upon empirical data so that hardness 
g viven alloy may be predicted within limits of the range of compositions studied. The work was reported by J. L. Walker in Magnesium Review, Vol. 

: No > 1945. Both cast and wrought alloys were studied. An interesting corollary is the fact that no relat.onship exists between hardness and tensile 
| creneth. The curve here given is plotted from a summary of the original data, and the formulas as in the original work. Prepared by Kenneth Rose, 


ne Editor. 
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FOR AS-CAST MATERIAL 
HARDNESS = %AIl x 2.5+25 


FOR SOLUTION TREATED MATERIAL 
HARDNESS = %AI +50 





Ble 
FOR FULLY HEAT TREATED MATERIAL 
HARDNESS = %Al x 6+208 
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In the past, Monsanto has often been 
forced to offer you regretful apologies 
instead of the Lustron you wanted. But 
now, in spite of continuing shortages in 
other materials, you can go ahead with 
your production plans with certainty . . . 


with Lustron. 


Monsanto will manufacture approx- 
imately 80 million pounds of Lus- 
tron polystyrene molding compound 
during 1947. That means you will 
be able to get all you need of this 


most versatile of all plastics. 


And you can be sure that when you get 
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Lustron, you'll really be getting some- 
thing. Availability is only one of the 
compelling reasons* for making your 


brightest product plans with Lustron. 


So plan to move ahead with full speed 
and certainty in ‘47. Specify Lustron in 
your product plans. You'll be safely out 
in front! Write for complete Lustron data 
... technical information, information on 
supplies: MONSANTO CHEMICAL COM- 
PANY, Plastics Division, Springfield 2, 
Mass. In Canada, Monsanto Ltd., Montre- 
al, Toronto, Vancouver. See Monsanto at 
the National Plastics Exhibition, May 6 
through 10, Chicago, Ill. 


Lustron Reg US Pot. Off 


*8 More reasons for specifying Lustre: 


Rainbow range of colors, clear or opoq 
High dimensional stability 

Light weight , 

Low price 

Excellent electrical properties 
Excellent resistance to moisture, acid 
alkalies 


Finest molding quolities 


Freedom from taste and odor 
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Thermal Properties of Materials 


MATERIALS: 


General 





Material 


Lb. Per Cu. 


Ft. at 60 F 


(Solid) 
Specific 
Heat 


Latent 
Heat 
Fusion 


Specific 
Heat 
(Liquid) 


Boiling 
Deg. F 


Latent 
Point, Heat 
Vaporization 





Aluminum 
Antimony 


Bakelite 
Beryllium 


166.7 


422 


Babbitt: 75 Pb, 15 Sb, 10 Sn 
Babbitt: 84 Sn, 8 Sb, 8 Cu 


0.248 
0.054 
0.039 
0.071 
0.30 


169.1 
70.0 
26.2 
44.1 


621.9 


0.252 
0.054 
0.038 
0.063 


0.425 


3272 
2624 





Brass: 67 Cu, 33 Zn 
Brass: 85 Cu, 15 Zn 
Brass: 90 Cu, 10 Zn 
Bronze: 90 Cu, 10 Al 
Bronze: 90 Cu, 10 Sn 


Bronze: 80 Cu, 10 Zn, 10 Sn 


0.105 
0.104 
0.104 
0.126 
0.107 
0.095 


71.0 
1877 84.4 
195? 86.6 
1922 98.6 
1850 84.2 
1832 799 


0.1243 
0.116 
0.115 
0.125 
0.106 
0.109 





Cadmium 
Chromium 
Copper 


0.038 
0.12 
0.104 


610 19.5 
2822 
1982 


0.074 


0.111 


1412 
4500 
+703 





German Silver 
lron 

lron, Gray Cast 
lron, White Cast 
Lead 


19] 
$43 
iSO 
711 


0.116. 
0.119 
0.119 
0.032 


0.109 
2795 
2330 
2000 
621 


86.2 





Magnesium 
Manganese 
Mercury 
Monel 
Nickel 
Nichrome 


108.6 
500 
S85 
550 
556 
517 


0.272 


0.171 


1204 
2246 

48 
2415 
2646 





Platinum 
Resin—Phenol 
Resin—Copals 
Rubber 


Silver 


1335 
S0-1L00 
638.6 
62-125 
656 


0.036 
0.3-0. 
0.39 
0.48 
0.063 


3974 


400-681 
248 
1761 


0.070 





Solder: 50 Pb, 
Solder: 63 Pb, 
Tin 
Zinc 


Zirconium 


580 








Low Melting Point Alloys: 
Lipowitz 26 Pb-13 Sn-10 Cd-51 Bi 
Woods 26 Pb-13 Sn-12 Cd-49 Bi 
Roses 28 Pb-25 Sn-50 Bi 


0.051 

0.044 
0.069 
0.107 
0.067 


150 
16S 
SO 
786 
3100 


0.046 
0.041 


0.0545 


0.146 





0.041 
0.041 
0.044 


140 
158 
230 


0.041 
0.042 
0.041 





Adapted from information supplied by Industrial Div., 


Bryant Heater Co., Cleveland, Ohio 
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The new 4x4” Bullard MAN-AU-TROL ail pr 
Spacer for speedily and accurately locat- soot 
ing holes within a 4x 4” area... for — 
use on smaller sensitive drills but usable ability 
on larger drills as shown. Its hydraulic “a 
unit will operate four 4’’x 4’ Spacers if same 
you so desire. nae 
--.as well as BOTH the 4’’x 4” and 30’’x 20’ Bullard MAN-AU-TROL f 
LARGE WORK Spacers give you such benefits as: elimination of expensive jigs ih 

ngs 


The new 30’: 20" Gullerd Maan ton ...o production tie-ups for making jigs... straight holes 90° 


Spacer for accurately repeating a pattern to the work . . . prevention of strain on drill spindle and te- 
of holes within a 30° x 20° area . . . for duction of drill wear because of perfect tool centering . . . less 
use on radial drills. 
operator fatigue. Write for MAN-AU-TROL Spacer Bulletin. 


The Bullard Company, Bridgeport 2, Connecticut. 


Typical Installation of 30x 20” 
MAN-Au.-TROL Spacer. 











CREATES NEW METHODS 


TO MAKE 
MACHINES DO MORE 


124 MATERIALS & METHODS 









New Uses for 
high Tensile Alloy Steel Castings 


ondensed from “Foundry Trade Journal” 


The recent war has seen an evolution of 
high tensile alloy steel castings parallel to 
that of alloy steel forgings in the first World 
War and, as a result, many new engineering 
yses are possible. The engineer should bear 
in mind that castings offer the following 
essential characteristics: a range of mechani- 
al properties directly comparable with that 
siven by steel forgings; freedom from direc- 
tional properties; flexibility of design giving 
weight saving; weldability; minor design 
changes readily introduced; and machin- 
ability equal to and usually better than 
forged steel of equivalent hardness. 

Steel making practice is essentially the 
ame whether making high quality steel for 
ingots or castings, but as war production 
clearly brought out, heat treatment is neces- 

to develop the full potential properties 

illoy steel castings. Also, since it is of 
le use producing castings with unusually 

rs high nominal tensile properties if the cast- 
ings themselves are unsound, it is now nor- 
mal practice to X-ray pilot castings and to 
adjust methods of running and feeding until 
- consistent soundness results. Gamma radia- 
tion is used for sections over 4 in. Magnetic 
and fluorescent crack detection apparatus 

s available to supplement X-ray inspection. 
Supersonic methods of internal flaw detec- 
tion have not met with success as far as 
steel castings are concerned. 

The cement-sand (Randupson) process 
has gone tar towards eliminating the human 
element, and it gives a molding technique 
yielding castings with a high degree of 
uniformity of quality and dimensions. The 
important principle of making feeder heads 
and runners integral with the pattern equip- 
ment is not necessarily confined to cement 
sand molding. Of later years it has become 
possible to apply centrifugal casting to parts 
that are not annular rings or cylindrical 
n shape—a development which is of great 
importance in view of the high degree of 
internal soundness of centrifugal castings. 

An example of the successful use of steel 
astings during wartime was the earthquake 
bomb, cast of a 112,000 to 123,200 psi. 
tensile strength 3% chromium-molybdenum 
steel. One of the largest tonnage applica- 
ons of high tensile strength steel castings 


a 
t 


Was in the field of tank and armored car 
pr nm. At first, oil hardened 3% 
nick¢ omium-molybdenum or air hard- 
ened nickel-chromium-molybdenum 
steels were used to meet the ballistic test 
and a sile strength of 134,400 to 156,800 
psi the war progressed, there was a 
Bradt eduction in alloy content, until it 
"as finally possible to provide the same pro- 
| tectic ith steels of half the original alloy 
conte 
MARCH, 1947 









During the war, large quantities ot cen- 
trifugally cast wheel hubs were made, many 
of 144% chromium-molybdenum steel, 
generally heat treated to 100,800 to 123,200 
psi. The development of the past years in 
general steel foundry technique ultimately 
made steel castings of aircraft quality pos- 
sible. 

The advent of high tensile steel castings 
has been of considerable importance in the 
field of gears. Although the cost of alloy 
steel gear blanks may be almost the same 
as that of carbon steel gears, the substitution 
of the higher tensile material allows the 
designer to reduce considerably the size of 
the component parts of the complete gear 
unit. (J. F. B. Jackson. Foundry Trade J., 
Vol. 80, Sept. 26, 1946, pp. 83-89.) 


Practical Aspects of 
the Interrupted Quench 


Condensed from a Paper of the 
American Society for Metals 


The generally recognized advantages of 
martempering as applied to treatment of 
low and medium carbon alloy steels may 
also be obtained with steels of the higher 
carbon types. The practical advantages of 
this process is that less deformation will be 
encountered by taking advantage of the 
interrupted quench, and, therefore, the 
finished parts should contain less unbal- 
anced residual stresses, so that premature 
failures should be fewer. 

Early work by the author proved that alloy 
steels of the carburizing types could be mar- 
tempered not only with less deformation, 
less retained austenite and with cleaner sur- 
faces, but also that the process was much 
cheaper, since a long diffusion cycle after 
gas carburizing as well as difficult cleaning 
operations could be eliminated. It was also 
found that the process could be applied 
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successfully to medium carbon alloy types, 
such as SAE 4140 and 6150. 

However, difficulty was encountered with 
the higher carbon low alloy steels such as 
SAE 52100. Through subsequent work it 
was learned that to successfully martemper 
these steels it is absolutely necessary to have 
good equipment and careful control. 

It was found that parts are less likely to 
crack if austenitized by oil-quenching. An 
atmosphere-controlled furnace or neutral 
salt bath is most satisfactory for the austen- 
itizing Operation prior to martempering. 
If an atmosphere-controlled furnace is used, 
it should possess good circulation, otherwise 
there may be portions which will overheat 
and eventually lead to failure. 

It is also recommended that anyone con- 
templating the installation of equipment for 
martempering the higher carbon steels 
should develop the process carefully in their 
own plant in order to avoid failures which 
might ordinarily be charged to some in- 
herent weakness of martempering. ( Howard 
E. Boyer. Paper, Am. Soc. Metals, Preprint 
No. 20, 18 pp.) 


High- and Super-Speed 
Cutting of Metals 


Condensed from “The Engineers’ Digest’ 


As the quality of cutting alloys improves 
and machining operations tend towards finer 
cuts and feeds, metal research workers are 
beginning to consider cutting speeds run- 
ning into many hundreds and even thou- 
sands of feet per min. 

The basis of all super-speed cutting op- 
erations lies in softening the metal at the 
point of contact by heating it. The amount 
of this heating depends upon the work 
expended in the cutting operation. For all 
practical purposes the temperature rises 
steadily as the speed of cutting increases. 

This tendency to speed up the cutting has 
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led to a search for heat-resisting cutting 
materials which permit working in tempera- 
ture ranges where the metal is appreciably 
weakened. The use of new hard cutting al- 
loys which can withstand temperatures of 
1470 to 1660 F makes possible cutting 
speeds in some cases of many hundreds of 
feet per min. But these materials are brittle 
and cannot stand up to much vibration and 
impact. 

The latest cutting alloys with increasing 
percentages of cobalt, tungsten and titanium 
are an improvement in the cutting of steel. 

The problem of wear has been combated 
by new tool shapes designed to strengthen 
the tool, reduce abrasion and improve the 
flow of heat away from the tip. 

High cutting speeds have found their best 
application in milling, particularly end or 
face milling. But the theoretical supposi- 
tions that speeds of several thousand feet 
per min. will be possible, based on con- 
sideration of plastic deformation alone, of 
which there has been a great deal of talk 
in America around 1944, have proved quite 
wrong in practice. At 3000 co 6000 ft. per 
min. the metal removed simply burns and 
the tool life is negligible. 

As a result, speeds of several thousand 
teet per min. are for the moment out of 
he question, except in the case of alumi- 
num. Cutting speeds of over 5000 ft. per 
min. have been recorded for aluminum. In 
steel, considerations of tool life limit the 
speed to 500 and 800 ft. per min. 

Thus, the problem for the moment is that 
of fully utilizing the threefold increase of 
speed which the high-speed alloys theo- 
retically justify. (I. M. Besprozvany, A. N 
Danielian, A. V. Pankin & N. I. Reznikov. 
Engineers’ Digest, Vol. 7, Nov. 1946, pp. 


361-363.) 


Variable Section Tubes and Shapes 
in Light Metal Parts 


Condensed from “Revue de l’ Aluminium” 


Often, in design of parts, particularly for 
bending loads, the rational determination of 
the required section leads to the idea of 
solids of equal strength. In such parts, the 
maximum fatigue stress is substantially the 
same in the different sections. The result 
is a maximum utilization of the material, 
as well as economy, weight saving and better 
appearance. These qualities are particularly 
desirable in many applications of light al- 
loys. Sometimes this solution leads to very 
elastic parts where the designer has to 
augment the rigidity by stiffeners or by the 
use of a material with a higher elastic limit. 

In airplanes this type of design led first 
to assemblies composed of constant section 
made from strip or This 
method of construction is not quite the 
equivalent of a solid of equal strength when 
relatively heavy shapes are involved. There- 
fore, machining has been used to give long 
lengths of large shapes the desired form. 
This machining is a tedious operation which 


shapes sheet. 
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requires an easily machinable material and 
which wastes considerable material in the 
form of chips. 

In order to simplify the work of the 
manufacturer, the fabricators of light alloys 
have attempted to produce products with 
variable section. Various means of fabrica- 
tion of variable section tubes and shapes 
include rolling, drawing, forging, pressing, 
tube reducing, and staving. Where an in- 
crease in the elastic limit, at the expense of 
elongation, is desired, the formed parts may 
be heat treated. This heat treatment may be 
followed by straightening to compensate 
for the deformation in the quench. 

The producers of semi-finished products 
of light alloys are actually equipped to 
fabricate a sufficiently wide range of variable 
section products to permit manufacturers to 
make constructions which are simultaneous- 
ly light and strong and have a good ap- 
pearance. However, each application raises 
a special problem in fabrication, the best 
solution to which can be found in close 
collaboration between the supplier and the 
consumer. (Pierre Petrequin. Revue de 
l’Aluminium, Vol. 23, Oct. 1946, pp. 310- 
314.) 


Ferritic Disks Used for Gas Turbines 


Condensed from “Metallurgia”’ 


The advantages of the ferritic turbine 
disks used in the De Havilland gas turbines 
are: (1) proof stresses (0.1% strain) of 
89,600 to 123,200 psi. at temperatures 
below 660 F can be obtained by hardening 
and tempering; (2) the thermal expansion 
coefficient is low, so thermal stress effects 
are reduced; (3) forging, machinability and 
heat treatment present no special difficul- 
ties; (4) reproducibility of sound forgings 
is comparatively easy; and (5) low alloy 
steels are attractive economically. 

The disadvantages, as compared with 
austenitic steels, are: (1) the creep strength 
of most steels falls rapidly at temperatures 
over 1020 F; (2) notch sensitivity is gen- 
erally greater at temperatures under 750 F; 
and (3) weldability is poor. Nearly all 
the disadvantages can be avoided by pre- 


venting overheating of the ;; 
the buckets. 

The properties and compo: 
well-known Jessop steels ar: 
table below. 

For very highly stressed d, 
at the highest temperatures, th. 
would be H.40, which is simi!, 
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, to th 
used in the German Junkers |\mo 004 7 - 
engine. This steel is also notably free j,.- 


notch sensitiveness in alter; ting 
fatigue and is the only one of the : 
recommended for welding. If the tem * 
tures at the roots of the buckers are — 
930 F, the next selection woud be Hy 
or H.30. H.3A is not expected th 


posited 
the 54 
ne al ini 
pee 


to be the One 


best compromise for future turbines jg 
which working temperatures are bein Depre 
increased. B heavill 


Turbine disks up to 30-in. dia. and 6-in 1 eve 
thick have been produced. Many precay. : 
tions have to be taken in steel making and which 
casting pit practice to give a dense structure 
free from major segregation, pas Porosity 
and hair-line cracks. (D. A. Oliver & G.T 
Harris. Metallurgia, Vol. 34, Oct 1946 
pp. 293-295.) | 


Pipe Electroplated Inside 
for Corrosion Resistance 


Condensed from 
‘Corrosion and Material Protection 


A method known as Lectro-Clad hy 
been developed by the Bart Organization 
for applying a corrosion resistant surface to 
ordinary low carbon steel pipe and tubing 
The process electrolytically deposits a pre- 
determined thickness of nickel or other cor. 
rosion resistant metals, on the inside surface 
of pipe, tubing and fittings. It develops a 
smooth, ductile, pore-free deposit in th 
nesses of from 0.005 to 0.100 in. 

Lectro-Clad pipe can be flame cut, welde 
and fabricated similar to low carbon s 
pipe. Bending can be performed succes 
fully, hot or cold, within ordinary limits of 
minimum recommended radii. These opera 


(Continued on page 127) 














Jessop Brand H.3A H.27 H.31 H.40 
Composition 
%C 0.6 0.4 0.4 
% Mn 0.5 0.6 0.4 
% Si 1.2 0.3 0.3 
%Cr 6.0 3.0 1.1 
%Mo 0.5 0.8 0.7 
°° W * hea ads 
%V 0.2 — 
Treatment 
oil quench from (F) 1800 1760 1580 
temper at (F) 1365 1200 1165 
Room Temperature Properties 
0.1% proof stress, psi. 100,800 112,000 96,320 
tensile strength, psi. 134,400 134,400 129,920 
elongation, % in L—4A 20 18 20 
reduction of area, % 40 40 40 
Creep Strength, psi. for 1% 
Strain in 300 hr. 
930 F 24,640 19,280 64,960 58, 
1020 F 11.870 28,000 35,840 47,\ 
1110 F 6,270 12,320 14,110 30, 
1200 F | — — — 14,5 
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ssible because the electrode- 
kel becomes an integral part of 
base metal; consequently, there is no 
cracking when heat is applied. 
the significant characteristics of 


ns are 


One of 


he process is the smooth deposit obtained. 
2 . 
Nepressions present in the steel are more 


vily coated than high spots, thus tending 
even the electrodeposited surface. Gen- 
in electrodeposition, high points, 


‘} 


occurs in the Lectro-Clad process be- 
use of the high current density, which is 
‘the order of 200 to 250 amp. per sq. ft. 
; the high points of closest proximity 
the anode become polarized, thereby 
easing the efficiency and causing less 
to be applied at these points. 
ectro-Clad tubing can be upset for a lap 
ut affecting the applied metal on the 
rnal surface. This enables the fabricator 
roduce flange joints, gasketed with full 
gaskets, and obtain protection against 
osion. Another method of obtaining a 
joint, without upsetting the pipe, is to 
eld lap nipples already clad with corro- 
n resistant material, to mill lengths of the 


ipe. Fittings and other pipe line accessories 


be similarly processed. (S. G. Bart. 
roston & Material Protection, Vol. 3, 


Oct.-Dec. 1946, pp. 8-10.) 


“Press-Welding’ Aluminum 
for Aircraft Radiators 


Condensed from a Report by the 
loint Intelligence Objectives Agenc) 


1 novel method of welding and forming 
minum sheet was used by the Germans 
ring the war in the manufacture of air- 


ratt radiators. In the operation, sheets of 
iuminum are virtually melted together be- 
tween gas heated dies that are closed under 
ressure. When the dies are nearly closed, 


mpressed air is injected between the sheets 
blow open the areas between the rows 
in order to form passageways con- 


rming to the design of the dies. 


in one particular application, the gas 
were about 3 ft. long, 2 ft. deep, 
tt. high. The gas regulator and 


ge unit (of angle irom construction) was 
out fr. long, 3 ft. deep, and 6 ft. 


he resultant pieces, welded and formed 
lethod, were hand welded to- 
produce the finished aircraft 


orking temperature of the press 
5842 F. The air pressure of the 
n in the machine table is 36.8 to 
and the pressure of air used to 
n the sheets is 265 to 350 psi. The 
ires selected depend upon the phy- 


ical perties of the material, and only 
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after experimentation can another material | 
be employed. (T. G. Haertel. Report No. | 
417 of Joint Intelligence Objectives Agency, | 
iene t and f t 


Rapid Method Determines Conditions 
for Electrolytic Polishing 


Condensed from “Metaux et Corrosion” 


In the past, a large number of formulae 
for electrolytic polishing of metals have 
been published. Since so many variables 
are involved, however, it is still necessary 
to make tests in each case to determine the 
exact procedure. 

A method is proposed which makes it 
possible to obtain, by means of a single 
test, qualitative information on the condi- 
tions necessary for electrolytic polishing a 
given metal or alloy. The anode of the 
metal to be polished is inserted between 
cathodes in a beaker of the solution to be 
tested. Part of the anode is shielded by a 
glass tube or cylinder to subject the anode 
to a variable current density ranging from 
very high on the exposed end to very low on 
the shielded end. The appearance of the 
anode after a brief electrolytic treatment 
indicates the suitability of the electrolyte 
and approximately the current density re- 
quired for a brilliant polish. The range of 
current density that can be tolerated in 
polishing is shown by the width of the 
polished area on the anode. 

With a slight modification, effect of 
polishing time can be taken into considera- 
tion. In this case the variation in current 
density is provided by a glass shield slit 
on one side. The electrolyte is added at a 
constant rate so the mutual effect of changes 
in current density and time on. the degree 
of polishing can be observed.’ Numerical 


results can be obtained by the addition of | AUTOMATIC 
mobile equipment for determining the con- 

tact potential, but only at the expense of VOLTAGE 
simplicity. (Francois Bertein. Metaux et 

Corroston. Vol ie). Mar 19 16, pp 10-43 ) REGULATORS 


; : SPECIFIED CONSTANT VOLT- 
Developments in Thorium, AGE is a necessity if costly elec- 


Uranium and Zirconium | trical equipment is to operate 


economically and efficiently. To 
provide peak performance and pro- 














Condensed from Papers of the 


"Electrochemical Society’”’ . . 
ctrochemical Society tect your investment, install a 


Special interest in rare metals such as SECO Automatic Voltage Regula- 
zirconium, uranium and thorium started | tor. A minimum of effort is in- 
with the last war. These metals have one 


' ' volved. Just connect the power 
property in common: their oxides cannot 


source and load — set the output 
be reduced in hydrogen, nor can they be 


voltage to the value required — 
prepared in pure form by reduction with 


and forget. Constant voltage, un- 
carbon; also, they are not easily melted and ; get ; B 


cast on ordinary refractories. affected by changes in magnitude 


Production of these metals in general or power factor of the load, is 
involves three basic processes: (1) elec- assured, 
trolysis of a suitable compound of the metal If you have an application in mind, 
in a fused salt electrolyte, (2) reduction 


outline it to our engineering staff 


of a compound of the metal with the alkali = a ete fe Cee te: 


or alkaline earth metals, and (3) thermal 


decomposition of a volatile compound of Nhe ‘s . 
the metal on a heated wire or filament. Since uperior ectric 
these metals have high melting points they | 


i. 
Comparyy 
2 


are produced by methods 1 and 2 as metal 
powders which may be pressed and sintered 2013 LAUREL STREET 


into solid compacts or in sorne cases melted | BRISTOL, CONNECTICUT 
on a suitable refractory. | 


















DETROIT ELECTRIC 
FURNACE melts 5 tons 


of high quality iron 
in 8-hour day 


(>. ~=—- When you can tap ten 1000-Ib. heats of high tensile 

y=) strength alloy iron (45,000 Ibs./sq. in.) per 8-hour 

<}=) day at the low power consumption of approximate- 

SA ly 500 Kwh per ton, you’re teaming production and 

.\' economy with all the traditional thrift of the canny 
Scotsman. And that’s just what a large eastern foun- 
dry is doing with a Type AA, 400 Kw. Detroit Rocking Elec- 
tric Furnace, 1500 Ib. nominal cold charge capacity, 3000 Ib. 
molten metal capacity. Production proceeds with a partial 

duplexing operation, and charging is accomplished with a 

hoist and drop-bottom bucket operated from a rear platform. 

1000 Ib. heats are tapped at 2850°F. into a ladle for transpor- 

tation to the pouring room floor. Electrode feeds from the 

pedestal which also contains all other controls so that one man 

can easily maintain constant and precise control over time, 

melting, power input, angle of rock and other melting factors. 

Send us your melting requirements. Our engineers will recom- 

mend the correct Detroit Furnace to speed economical melting 

of ferrous or non-ferrous metal in your foundry. 


DETROIT ELECTRIC FURNACE DIVISION 


KUHLMAN ELECTRIC COMPANY * SAT GUTY MICHIGAN 
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Thorium metal is very soft with a y; 


hardness of about 100. A fre bly prepes J e 
are ilu 

surface is bright, but this becomes 4 tel 
: . . ale » fe 
with a film of oxide which rotects ¢ : 
: thd rs 


metal from further attack. The deng;, 
the sintered metal is approximately 
and the melted metal, 11.5. It may be 
rolled into wire or sheet, and with } 
finished rolls, sheet will remain relative 
bright tor some period of time in air. mill 
taining a high lustre. It may be ci: 
swaged, but it is mot readily a laptable Z 
cold drawing because of its relative; 
tensile strength. 


f yentat!' 


Zirconium com pacts have been pro 
with a hardness of Vickers 1$ t car 
easily machined, tapped, and drilled. Me; 


zirconium has been produced wh 
harder than sintered zirconium 
be machined, tapped and drilled 
Both uranium and thorium hav 
employed in photo-electric cells to dete 
measure limited portions of the 
ultraviolet spectrum. Zircon 
repeatediy suggested and used 
or a gas clean-up agent in various va 
and gas filled devices. (J. W. Marden, \ 
C. Lilliendahl & D. M. Wroughton. Pape: 
tT 


Electrochemical Soc., Part 1, 3 pp., Part! 
6 pp., Part III, 4 pp.) 






Fatigue Tests as Criterion of the 
Weldability of Sheet 


Condensed from Institut Techniqu 


Batim ent ef de T rat aux Pu 4 


A previous report on carbon steel 
demonstrated the superiority of fatigue tess 
over Static tests as a criterion of weldab sn 
ot sheet, so analogous tests were made 
chromium-molybdenum steel containit 
0.17 carbon, 0.45 manganese, 1.05 
mium, 0.34 molybdenum and 0.32% nick 
Tensile and fatigue tests were made 
the sheet as furnished and after weld 
with a mild steel rod. The results w 
evaluated statistically. The mear 
strength as welded was 90°F of that of tht 
parent metal, the elastic limit 95 
elongation 35%, and the endurat 
in repeated bending 7 

Chemical analyses, macroscopi 
croscopic examination indicated the snettt 
was homogeneous. The micrograp! 
amination of the welded sheet shows 
Widmanstatten structure in the fus 


upper ba nite in the hardened 
sphe $ ture with traces 
ret c c CA a while 
metal was composed of ferrite, ac 

€ € ella peariite 
hardness tests gave a hardness 
ing to 140 Brinell in the fusion 
225 Brinell in the hardened zone 
160 Brinell in the adjacent temper 
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ad about 195 Brinell in the parent metal. 
F,iure in the tensile tests did not occur in 
he tempered but in the hardened zone. 
ir was possible to establish a certain, 
eorative correlation between surface finish 
1 the endurance limit. The specimens 
ch the best surface had the highest en- 
Jurance limit, although the reverse did not 
ipply if this fact is confirmed in further 
val the determination of surface finish 
might supersede fatigue tests as a control 
vst for sheet. (R. L’Hermite, D. Seferian 
« F. Canac. Inst. Tech. du Batiment et des 
r-waux Publics, Circulaire, Series G, No. 
4. Oct 15, 1946, 28 pp.) 





Wood-to-Metal Adhesives 


Condensed from a Paper of the 
rican Society of Mechanical Engineers” 


The evolution in wood-to-metal adhesives 

vaining Momentum in the manufacturing 

lustries through the introduction of new 
sin adhesives. These are replacing the 
casein-latex combinations which have certain 
imitations, chiefly in ultimate durability 
nder severe exposures. 

Three outstanding advantages developed 
n hot-pressed resin adhesives for wood-to- 
metal gluing are: (1) extreme durability, 

major reductions in time, equipment 

1 room, and (3) slight compression to 
jualize uneven thicknesses together with 
partial resin penetration into the wood. 

An outstanding use of metal-to-wood ad- 
esives is in the production of large sheets. 
[he general term plymetal is applied to this 
product. It consists of layers of metal and 
sheets of veneer arranged in various ways to 
suit particular applications. Plymetal com- 
bines the good characteristics in metals, such 
as high density, surface hardness and 
strength with the lightness, moderate cost 
ind excellent stiffness factors in wood. 

There are several procedures for metal- 
to-wood bonding. One of these employs a 
‘tandard metal-to-metal adhesive on the 
metal side of the joint and a compatible 
wood adhesive on the mating side. The 
oated surfaces are brought together under 
Neat and pressure. In another procedure 
the adhesives are first heat cured on the 
metal and then bonded to the wood layer 
with Another 
adhesive in 


1 room-temperature adhesives. 
procedure uses metal-to-wood 

The film is interleaved between 
This 


plest and cheapest type of wood- 


or layers and then pressed 


Ona where volume is sufficient to 


ri 


ne necessary equipment, such as 


ovens, conveyors, and hot press 
t of applications tor materials such 
s pl tal is impressive. In the trans- 
used for 
ills and roofs in trucks and buses, 
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Non-stop productionisthecost-cutting method provided by 


Hoffman Flotation equipment. This fully automatic coolant 


clarification process requires no attention and since waste 


solids are discharged from the clarifier, this unit requires 


no cleaning—there are no strainers to become clogged. 


These outstanding features are exclusive b 


with Hoffman Flotation Equipment: 


Fully automatic— 
no cleaning of the unit is 


required. 
eeseeoeeseeeeeeeeeseeseseeeee 


The action is entirely 

mechanical —no 

added material is necessary. 
@eeeseeseseeaeeeeeeeeeeeseeaeeees 

Ideally suited for all machin- 

ing operations where the cool- 


e 


ant is soluble oil and water. 


U.S. HOFFMAN 


COOLANT FILTERS + FILTRATION ENGINEERING SERVI 


The system is 
a compact, self contained 


unit. 
@eeeseeseeeseeeseee4neee#@ee#e7#2eeees 


The treated 
coolant is completely 
clarified. 
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223 Lamson St., Syracuse, 
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STRENGTH aaENDURANCE 
are COM PONENTS of 


THERMALLOY 
HEAT RESISTANT MUFFLES 








because back of the production of THERMALLOY 
muffles is the metallurgical and foundry experience 
of alloy pioneers. 


Back of THERMALLOY are specialists in proper design 
—sound foundry practice and X-RAY control. 





This muffle weighing 1,750 Ibs. is X-Ray inspected, 
pressure tested, machined and ready to give long 
uninterrupted service at temperatures up to 2,000’ F. 


Make your alloy purchase, a THERMALLOY investment. 





Brake Shoe 
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and for many parts in railroa 


; ars. In air 
craft, aluminum alloy—plyw..4 const; 
‘ . ’ U 
tions have proved their wor: Other ; 
° . . ° P “i ap 
plications include interior ling t 
ling parti 


tions, table-tops, kitchen equip: 
equipment and tool handles. ( Thomas D 
Perry. Paper, Am. Soc. Mech. Engr; De 
1946 meeting, No. 46-A-13, 6 pp 
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Gas Annealing Developed for 
Whiteheart Malleable Castings 


Condensed from “Foundry Trad: Journa 


Ir has long been realized that the presen: 
method of annealing whiteheart malleabj. 
by packing in ore in heavy cans is inef 
cient. A radically new gaseous annealing 
method has been developed which elimi. 
nates the cans and ore and reduces the ap 
nealing time from several days to 20 to 3 
hr. Other advantages are: reduction jr 
labor requirements, reduced floor space for 
a given output, considerable saving in 
operating costs, improved cleanliness and 
better working conditions, and improved 
quality and uniformity of product 

Since the fundamental process of white 
heart annealing is decarburization, the at- 
mosphere should have a CO:COz ratio of 
3 to 10:1 and an H:H:O ratio of 1 x 
5:1 for the temperature range 1740 to 192 
F. To keep the rate of decarburization at 
a maximum, fresh supplies of the proper 
atmosphere must be introduced continuall; 
This may be done by supplying fresh gas « 
by regenerating and recirculating the spent 
gas. Recirculation is most desirable trom 
an economic point of view. An air or steam 
generated system appears to be the obvious 
choice; the former is simpler to supply 

The prime requirement of the furnace 1s 
a relatively gas tight annealing chamber 
Muffle furnaces are not practical so electri 
or radiant tube heating are used. To prevent 
oxidizing on cooling, provision must b 
made for cooling the annealed charge ¢ 
1020 to 1110 F before discharging. 4 
typical batch furnace is described which | 
suitable for blackheart as well as for white 
heart annealing, although the blackheart re 
quires a non-decarburizing atmosphere an 
closer control of the cooling cycle. 

No continuous furnace tor gaseous 4! 
nealing of whiteheart castings has yet bee! 
installed, but a type similar to that 
the U.S.A. for blackheart 
be satisfactory with suitable changes in the 
temperature cycle and atmosphere. A !argt 
continuous furnace would apparently hav 
a slight cost advantage but the batch furnace 
is more flexible and is to be preferred i 
small or varied outputs. (P. F. Hancock 
Foundry Trade J., Vol. 80, Nov. 29, 194° 
pp. 309-316.) 
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Passivating Treatment 
Inproves Cadmium Plate Coatings 


Condensed from “Metallurgia” 


imium as an electroplate coating has 
been recognized as having protective 
qualities competitive with zinc, but the 
supply of cadmium is limited and the cost 
During the war cadmium plating 
-eceded to very small proportions but today 
‘; more general adoption becomes possible. 
Cadmium is a sacrificial protection for iron 
and steel. It is the preferred finish for steel 


Lac 
iong 


high. 


q the radio industry. 

Cadmium is not normally used on brass 
ind copper because the latter are so highly 
electronegative in relation to the cadmium 
that a heavy non-porous coating is essential. 
However, in many industries, the assembly 

. variety of components leads to numer- 
metallic junctions which tend to pro- 
mote corrosion due to local cells being set 

p under damp conditions. This risk is 
minimized by reducing the electrochemical 
lissimilarity at the junctions by electro- 
plating. Thus, it is often useful to cadmium 
plate copper and other nonferrous alloys 
that have to be assembled to cadmium 
plated steel. 

One of the shortcomings of zinc coatings 
s their propensity to form white corrosion 

lucts. This deterioration can be elimi- 
vated or greatly retarded by passivation in 
an aqueous chromate solution. Cadmium 
coatings are usually denser than zinc coat- 
ings but they fail in much the same way. 
[he progress of corrosion is not quite the 
same, as it may be quite sudden with cad- 
mium under humid conditions. However, 
exactly the same passivating treatment can 
be applied to electroplated coatings of 
cadmium as to those of zinc. The degree 
of added protection afforded by this treat- 
ment is even greater than that found with 
Zine 

[he passivating solution normally com- 
prises 150 to 200 grains sodium dichromate 
crystals and 5.5 to 10.0 ml. concentrated 
sulfuric acid per liter of water. An inhibitor 
1 tO Minimize attack on the cadmium 
omate passivation improves the ser- 
viceability of the cadmium coating out of 
portion to the effort and cost in its 
application. The solution is inexpensive 
anc nple to maintain. It is only neces- 
ensure that the work passes to the 


» US 


é 


solution direct from the plating 
pl to control the immersion time and 
Overheating in drying the work. 
iter leaches inhibitive chemicals 
passive film and hot baking drives 
ibined moisture, both depreciating 
somewhat. (E. E. Halls. Metal 
Vol. 34, Oct. 1946, pp. 295-297.) 
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ELECTRIC FURNACES 
for the ALUMINUM ALLOY 
UU 


‘Bae AJAX-Tama-Wyatt Low Frequency Induction Furnaces 
are now made in small sizes with capacities ranging from 20 to 
35 kw. 


Their operation is based on the induction principle whereby 
energy is transmitted to the molten charge without actual con- 
tact, through the refractory walls. Only the metal is heated, and 
therefore, there are no resistors or other parts having a higher 
temperature than is absolutely necessary for properly melting 
the charge. A gentle movement of the bath insures uniform 
temperature and homogeneous mixing of the alloy ingredients. 
Linings are made of inert refractories which do not contaminate 
the melt. 

These melting machines are delivered with a self-contained, 
completely factory wired control cubicle, including automatic 
temperature controller. 


AJAX ENGINEERING CORPORATION, Trenton 7, N. J. 


AX . INDUCTION MELTING FURNACE 


TAMA-WYATT “=> A ' AJAX METAL COMPANY, \\ : f 
. AJAX ELECTROTHERMIC CORP., \)2: N 

AJAX ELECTRIC CO., INC., : Hult 

AJAX ELECTRIC FURNACE CORP., Ajax Wyat! 








131 





















A teed 




















ould be 
aescre™ 
he d if 
urn, wa 
To pe 
yyunch W 
and the 
without 
means 
down th 
|r was 
weight : 
rhis SiZ© 
With 
& . not dep 
Ngineering Shop Notes x. 
because 
netal ¥ 
Loading-Unloading Fixture for Presses loaded at one of the Stations at the fr 
of the press, well out of the way of 
by Kenneth Rose, Engineering Editor, ram. Unloading takes place automatically \ 
MATERIALS & METHODS so that there is no occasion for the oper 
ator to reach into the working 
the press 
A loading, positioning and unloading 20 slots would be moved one-twentieth of 
device for pressworking operations has a revolution at each stroke of the press 
been developed at the Fort Wayne plant By this means each slot, with its ac- 
of International Harvester Co. Extremely companying workpiece, is brought under 
simple in operation, the mechanism makes the ram in succession. The further mo- aisi 
the entire operation of the press auto- tion of the disk carries the finished piece 
matic except for placing the parts in the to the discharge station, where it falls into 
fixture. The motion of the loading-un- a chute and is carried to a tote box. 
loading fixture is integrated with the op- The revolving disk can be loaded at , ‘ 
eration of the press ram. any of the stations between discharge and Special Tool Designed for , 
The device consists of a slotted circular pressworking, giving the operator a certain , 
disk, revolving horizontally about a center degree of freedom. A flat stationary disk Reaming Punches 
on the press table, and is so positioned under the revolving disk backs up the A Pakaat Minis 
as to bring the workpieces under the ram piece until it reaches the discharge station, ; 
of the press at some station in the circle. where an open segment permits the fin- A machine shop recently developed 
The workpieces fit into slots in the disk. ished piece to fall through the slot and rather novel and interesting machining 
The motion of the disk is controlled to into the chute. At the station directly method to manufacture a quantity 
move the disk through a fraction of a under the ram a more solid backing is punches made of tungsten steel. Thes 
revolution equal to the number of slots provided, corresponding to the lower die. were 217-in. in dia., about 3-in. long at 
provided in the disk. Thus, a disk with In the operation shown in the accom- had a ¥-in. hole drilled and reamed Ux 
panying illcstration, connecting rods are entire length. The specifications calle: h 
being straightened and coined. The rod for the hole to be perfectly straight an: 
is straightened and both ends are pressed with no tool marks. 
to size in this operation. While the ends The shop first tried to do the job 11 
are faced off later, the coining saves rough lathe, teeding the reamer by power or > 
machining the piece. This disk contains hand, but the hole was rough and [4 
about 20 slots. The rotary motion is im- from satisfactory. A vertical drill press 
parted to the disk by a pawl, working in a was then tried, but with no better 
horizontal plane, and operating against sults. Even when the operator fed tm 
notches in the periphery of the moving reamer by hand the travel could not be 
disk as a ratchet wheel. The pawl in turn controlled and the finished hole had to 
is actuated by the ram of the press. marks and a rough surface. 
Interchangeable disks make the press The problem was solved by desigainé 
feeding device adaptable to the handling the tool here described. This tool W4 
of many different parts. Rocker arms, made with a No. 5 Morse taper sans 
shackles, wheel nuts, steering arms, etc., marked “A” in the sketch, to ~ 
are worked on this press, a 100-ton toggle spindle of a vertical drill press A 
type, using a properly slotted disk for each lower end of the shank was a round “s° 
different kind of part. The pawl is ad- 81-in. in dia. and fastened in this os 
justable, so that it need not be replaced were two steel pins “C” 12-1n. 10 md 


The automatic positioning fixture for 

pressworking operations is adaptable to 

many different parts. (Courtesy: Inter- 
national Harvester Co.) 


with the change of disks. 

An added feature of the loading-un- 
loading device is that it provides greater 
safety for the workman. The disk 1s 


314-in. long. A locating center 
provided, suitably ground to cent 
l4-in. reamer “E.”’ 


on @ 
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.d weight “PF” was provided which 
A ee oached to the reamer with a 
ould be hs punch to be reamed was 
ae a ering ring “G” which, in 
eae amped to the drill press table. 
ae the reaming operation, the 


ew 


To peri f 
h was fastened in the ring as shown 
unt ‘ 
° | the drill press started in operation 
ne - ’ : 
: thout feed The feed was provided by 
Wil 


weight “F,” which carried 
iown the reamer as metal was removed. 
I was found by experiment that a feed 
weight of 28 Ib. gave perfect results for 
is size of hole and in this grade of steel. 
“ With this method the operation does 
not depend on the judgment of the man 
m feed the reamer at the proper speed, 
secause the weight feeds down to suit the 
etal which is removed. 


means of the 


# 5 MORSE TAPER 























Szetch of the ‘pectal tool for reaming 
punches 


High Nickel-Chromium Alloys 
Increase Thermocouple Life 


by E. A. Murphy, Brown Instrument Co., 
Div. of Minneapolis-Honeywell 
Regulator Co. 


A good thermocouple tube must pos- 
sess many desirable characteristics. At 
elevated temperatures, it must prevent in- 
jurious gases from contacting the thermo- 
couple; it must resist high temperature 
corrosion; mechanical strength must be 
high; time lag must be held low; its 
cost must not be excessive. The Brown 
Instrument Co. ran tests on various nickel- 


chromium alloys to find the one that had 
these desired characteristics. The alloys 
tested were: 80 nickel, 14 chromium, 6% 


ITO 0 nickel, 14 chromium, 26% 
iron, 42 nickel, 20 chromium, 48% iron; 
nickel, 28 chromium, 72% iron. 
pining all of these qualities with 
vailability, Inconel protecting tube 
DI kel, 14 chromium, 6% iron) 
pr to meet all the demands for un- 
‘c:rupted temperature measurement. 
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The atmospheres most commonly found 
in industrial heating furnaces may be 
classed as oxidizing, reducing, alternately 
oxidizing and reducing, and sulfurous. 
This alloy does not scale in air below 
2000 F, whereas the other alloys scaled 
at temperatures above 1900 F. 

In reducing atmospheres, or those which 
are alternately reducing and oxidizing, 
the resistance to corrosion increases with 
the amount of nickel present in the alloy. 
The 80% nickel alloy proved itself more 
resistant to this form of corrosion than 
the others tested. 

Since gases containing sulfur compounds 
are highly corrosive to nickel, this alloy 
is not recommended were sulfurous gas 
content of the atmosphere exceeds 1%. 
This appears to be the single exception in 
which nickel fails to prove superior. 

Sagging of a protecting tube, mounted 
horizontally, is highly undesirable and, in 
some cases, can result in the measurement 
of non-representative temperatures. In 
most steel-jacketed furnaces, a protecting 
tube which has sagged is extremely difh- 
cult to remove for replacement. The 80 
nickel-14 chromium alloy, when extending 
horizontally inside a furnace for 24 in., 
will not sag at temperatures below 1800 F. 

A thermocouple actuated instrument 
controlling a process is no more responsive 
Or sensitive to temperature changes than 
its primary measuring element. It follows 
naturally that protecting tubes having 
high time lags contribute much to the 
complexities of automatic control prob- 
lems. The tests showed that the time 
lag of the Inconel protecting tube was in 
general less than the other alloys tested. 

Thus, it seems that for the majority 
of industrial furnace applications below 
2000 F, Inconel protecting tubes, because 
of their outstanding characteristics, high 
mechanical strength, and more rapid 
thermal response, offer advantages over 
other tubes. They make good ‘“general- 
purpose” tubes for all applications where 
the sulfurous gas content lies below 1%. 
Where the sulfur content exceeds this 
value, the use of a nickel-free alloy such 
as 28% chromium-iron provides excellent 
service life. 

By standardizing on Inconel, it is pos- 
sible to reduce materially the stock of 
various kinds of protecting tubes normally 
carried by most plants; a factor in holding 
operating costs to a Minimum. 


Fixture for Handling Work in Heat 


Treat Furnace 


by Stanley Lapinski, 
Pelton Steel Castings Co. 


For more efficient handling of steel 
castings during heat treating operations 
we have devised a special “swivel” fixture 
which facilitates loading and unloading 
parts in the furnace. It has proved success- 
ful for us and may be of help to other 
heat treaters. 

Loading and unloading is handled on 
the fixture as shown in the sketch. The 
fixture consists of a yoke provided with a 


OPERATING 
HANDLE 


















































YOKE 
| if 
SWIVELING ~¢ 
LIFT RODS 
q 
CLEARANCE 
pane WORK GRID 


Sketch of the “swivel” fixture with the 
swiveling lift-rods engaged. 


special handle that controls the revolution 
of the swiveling lift-rods. The lower or 
grid end of these lift-rods are bent to a 
90-deg. angle or hook, so that they will 
fit under the grid. As can be seen in the 
sketch, the grid has clearance pads on the 
underside which provide clearance for the 
movement of the hook part on the lift- 
rods. 

The complete fixture carrying the work 
load can be lowered into the furnace work 
chamber by means of an overhead crane 
or hoist, and the lifting yoke and swivel- 
ing lift-rods disengaged, and removed. 
Thus, only the grid and actual work-load 
remain in the furnace. This, of course, 
eliminates the necessity of heating and 
quenching the yoke and lift-rods. 

Advantages are four-fold: (1) Quench- 
ing wear and tear on yoke and lift-rods 
is eliminated, making it possible to con- 
struct these parts of inexpensive structural 
steel instead of costly alloy; (2) fuel 
consumption is reduced, as it is not 
necessary to bring the yoke and lift-rods 
up to heat; (3) speed of heating is in- 
creased as charge reaches quenching tem- 
perature quicker when it is not necessary 
to heat yoke and lift-rods; and (4) con- 
ditions for the heat treater are improved. 
It is not necessary for him to be near to, 
or look into the furnace work chamber. 
By merely giving the special handle a 
push (it’s quite long—about 5 ft.), he 
disengages the lift-rods and yoke, and the 
crane lifts it out of the work chamber. 


Cold weather is especially conductive to 
goggle fogging. A simple means to pre 
vent this is to cut a sliver from a bar of 
ordinary yellow soap and rub it lightly 
over the inside of the lenses, then polish 
the lenses thoroughly. If the polishing is 
done properly, the soap will not distort 
or reduce vision and it will keep the 
inside of the lenses clear. 
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Materials 





Springs. A new edition of the Accurate 
Spring Mfg. Co.’s handbook on springs 
contains technical data on design formula- 
tion, load deflection, specifying springs, etc. 
Numerous illustrations are included in 
this 36-page handbook. (1) 


Cemented Carbides. A useful comparison 
chart of cemented carbide grades, offered by 
the Adamis Carbide Corp., shows the range 
of cemented carbide grades produced, the 
designed application of each, materials to 
be used, etc. (2) 


Special Steels in Motion Pictures. A 6-page, 
illustrated leaflet describes seven technical 
films on special steels that are available, free 
of charge, from Allegheny-Ludlum Steel 
Corp. for showing in office, plant or class- 


room. (3) 
Plastics. This 4-page bulletin offered by 
American Cyanamid Co. discusses Urac 


Resin 110, a pure, white, dry urea-formalde- 
hyde resin, with Hardener C-110-S for cold 
pressing with cereal flour extension. (4) 


Copper. A comprehensive, 50-page catalo 
published by the American Metal Co., Lid 
presents complete data on OFHC copper, 
an oxygen-free, high conductivity copper. 
Numerous charts and tables are included. 
(5) 


Aluminum Bronze Castings. Ten outstanding 
benefits derived by users through the use of 
Ampco Metal centrifugal castings are pre- 
sented in a 4-page, illustrated bulletin, No 
53A, offered by Ampco Metal, Inc. (6) 


Plastics and Coatings. A group of single- 
page and 4-page bulletins issued by Calresin 
Corp. discuss a variety of plastics and coat- 
and 


ings, includes prices, applications, 
physical properties, etc. (7) 
Transparent Film. Lumarith, a Celanese 


plastic transparent film for packaging and 
other purposes, is featured in an attractive, 
8-page, illustrated bulletin offered by Cela- 
Corp. of America. Physical and me- 
chanical data are included. (8) 


nese 
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Stainless Steels. 
electrical and mechanical properti¢s, 


The type pune physical, 
heat 
treatment, hardness, “heat resistance, and 
working of a complete line of _Rezigtal stain- 
less steels are all compiled into one table in 
folder form by the Crucible Stéel Co. of 
America. (9) 


Silicones. A complete list of /DC silicon 
compounds, greases, fluids, varnishes, resins, 
etc., and their physical properties, is pre- 


sented in a 12-page, illustrated bulletin 
published by Dow Corning Corp. (10) 
Corrosion-Resisting Equipment. The compo- 


sition and applications of Duriron, Durich- 
lor, Durimet and Chlorimet, and the facili- 
ties for producing the equipment made 
with these corrosion resisting alloys, are 
presented in a 20-page, illustrated bulletin, 
No. H, of the Durtron Co., Inc. (11) 


Insulating Varnishes. Complete technical 
and application data on 36 grades of G-E 
insulating varnishes are presented in a 


40-page catalog, No. CDR-13, offered by 
General Electric Co. (12) 


Laminated Plastic Gears. How to make 
gears with Lamicoid—sheets, tubes and rods 
made of laminated phenolic plastic that is 
explained by Mica In 
sulator Co. in a 16-page booklet. (13) 


Molded Plastics. The general properties and 
uses for molded plastics, as well as typical 
applications, are all compiled into a 2-page 
materials table offered by Shaw Insulator 
Co. (14) 








Plastics. Complete data on Synthane, a 

laminated phenolic plastic, including typical 

applications, are presented by Synthane 

Corp., in a 16-page, illustrated bulletin. 
(15) 

Equipment 

Air-Hydraulic Presses. The many features, 


uses, models and specifications of various 
air-hydraulic presses, produced by Agr- 
Hydraulics, Inc., are presented in an 8-page, 
illustrated bulletin. (16) 





FAGTURERS 


Electronic Heater. A new electronic heate. 
that soffers-electronic induction heating that 
is safe, simple—and—praetical is describe 

and illustrated in an 8-page) bulletin, No 
14B6430A, of Allis-Chalmers Mfg. ¢ 


Specifications are included. 17 


Alloy Electrodes. Complete technical dz, 
on a variety of alloy arc welding electro, 
produced by Alloy Rods Co; are presente 
in a 40-page, illustrated Catalog, N 
46-RS-5M. 





Rods and Fluxes. Complete data on ¢ 
entire line of low-temperature welding ani & 
brazing rods and fluxes | praduced by 4/) 
Staté- Welding Alloys Col, Int. are present 

in a 30-page,-pecket-siz¢ booklet 


Rust Proofing Aluminum. The rust proofi: 
process for producing a protective, skin-lik 
coating on aluminum and its alloys through 
the use of ACP Alodine coatings is de 
scribed in a 4-page, illustrated bulletin, Ni 


7-16-100, offered by American Chemical 

Paint Co. 20 §1Z 
an 

Temperature Control. Over 30 different ap Al 


plication data sheets on automatic tempera 


ture control operations are listed on 
mailing card, those bulletins desired t 
checked, and the card returned to Aw 


matic Temperature Control Co., In 


Paint Spray Equipment. Black Arrow pai : 
spray equipment, featuring the hollow a 
atomizer head for faster, easier productiot 
of perfect spray patterns, is described an 
illustrated in an 8-page bulletin, Ni 
B-45-C, offered by Black Manufacturing ( 


Industrial Refrigeration. A Bowser-Kolc 
Hold mechanically refrigerated unit for 
testing and processing at temperatures 0! 
-150 F is described and illustrated in 2 
4-page bulletin offered by Bowser, In 
Specifications of two mode's are included 

(23 
Bright Nickel Process. Lustrebright, a brigh' 
nickel process which, when added to col 
nickel solutions, eliminates color buffing 
re-cleaning and re-racking, and produces an 
ideal base for chromium, is discussed in 4 
4-page, illustrated, pocket-size booklet o! 
W. C. Brate Co. at 
Singeing Unit. This 2-page bulletin, \ 
106, describes and illustrates the rb 
matic Singér, a fully automatic, 
singeing unit that requires only one pass 
through the singér to process both sides 
simultaneously. Carbomatic Corp 


in! —3-red 


Surface Hardening Steels. This 4-pag« 
trated bulletin published by Chapman 
Mfg. Co. discusses Malcomizing, a proce 
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New Materials and Equipment 


Deburring and Finishing Barrels Have 4-Speed Drive 


A line of 11 octagonal deburring and 
finishing barrels of 30-in. dia. and 32- to 
60-in. length, with 9 standard compartment 
sizes from 12- to 60-in. length has been 


announced by Almco Inc., 231 E. Clark St., 
Albert Lea, Minn. Design features include 


i-speed quick-clamp 


] 


welded 


arive, 


Steel 


doors and 


construction throughout. 


These barrels are furnished either plain 


inlined 


Chey 
pm 


nd 


approx. ) 


eit release 


or with full 


mechanism. 


neoprene 
are motor-driven at 10, 15, 20 or 30 
through a speed reducer 
i-step V-belt pulleys, a lever-operated 
To facilitate posi- 


lining. 


tioning of the barrel for loading and un- 
loading, rotation in both directions is con- 
a Start-stop lever which applies 
in the 


trolled by 
i hydraulic 


POSITIOL 


brake when 


“stop” 





M 


( 


burring and finishing barrel is one 


2€ 


H. 


of 11 recentl) 
Almco Inc. 


1947 


announced by) 


The compartment doors are light in 
weight (2114 Ib. each for 16-in. compart- 
ment), and are opened and closed by a 
quick-acting toggle clamp. The clamping 
lever permits the door to be cracked open 
for draining before unloading. All doors 
have a water-tight sponge rubber seal, with 
a take-up adjustment to compensate for 
eventual compression of the seal. For rapid 


and complete unloading, door openings 
come within 34 in. of the compartment end 
walls. 

All barrels are mounted in a welded 


tubular steel frame, giving free excess to 
the doors for loading. To permit unloading 
directly into a work pan or onto a screen, 
there is 28-in. clearance beneath the barrel. 
The barrel itself has an approved guard rail 
and pull-down safety hood, and the driving 
mechanism is fully enclosed to meet all 
safety requirements. 


New Porcelains Have High 
Strength at Elevated Temperatures 


New ll-crystalline porcelains, having 
high mechanical and dielectric strength at 
temperatures extending up to 2000 F, have 
been developed in the Porcelain & Potter) 
Laboratory, National Bureau of Standards, 
Washington, D. C. Such porcelains are 


particularly valuable for sustaining loads 
at elevated temperatures, as electrical insu- 
lators at elevated temperatures, and as in- 
sulators for such special applications as 
aviation spark plugs and radar transformers. 

The composition of these new porcelains 
is characterized by the use of such materials 
as alumina, beryllia, zirconia, and thoria, 
with minor additions of other metallic 
oxides, and by the absence of silica. A 
representative high-beryllia porcelain con- 
tains 84 beryllia and 8% zirconia, with 
small amounts of lime and alumina; a 
typical high-zirconia composition is 80 
zirconia, 10 beryllia and 10% magnesia. 

The usual porcelain composition includes 
feldspar, which reacts as a flux with clay 
and silica, dissolving them in part to pro- 
duce a viscous liquid. The liquid fills the 
interstices between the crystalline phases of 
the mixture, and upon cooling becomes a 
matrix of glass upon which the strength 
of the porcelain is largely dependent. This 
glass will soften and deform under stress 
at temperatures much lower than _ the 
temperatures at which the crystalline phases 
liquify. 

Tests show that all of these new porce- 
lains are very resistant to deformation or 
creep at temperatures up to 1800 F for 
long periods of time. A typical specimen, 
for showed 


example, an elongation of 
0.23% after a total of 2600 hr., during 
which the applied stresses ranged from 


9,000 to 14,000 Ib. per sq. in. At tempera- 
tures of 1900 F and higher, however, the 
tendency to creep is more pronounced, and 
appreciably lower stresses produce a creep 
rate measurable by the hour. 

Research and development are continuing 
in the field of high-temperature porcelains, 
for ceramics offer definite promise of use- 
fulness in the high-temperature regions 
where metallic alloys are no longer service- 
able. 
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World’s Largest Steel Machinery Casting 


The United Engineering & Foundry Co. 


of Pittsburgh, Pa., has completed what is 


reputedly the world’s largest steel machinery casting. It weighs 472,000 lb. and is to 


be used as a frame for a 6,000-ton capacity, high-speed, mechanical forging press. 


Four open hearth furnaces ponred molten steel simultaneously into four ladles, which 
in turn were carried to the pit by overhead cranes. The 600,000-lb. main pouring was 
accomplished in 413 min., after which 100,000 Ib. of additional molten metal was poured 
at several intervals to make up for shrinkage. The casting was allowed to cool in sand 
for two months. The picture shows the last head being cut from the huge casting. 


High Temperature Enamel Resists Chipping and Discoloration 


A high temperature baking enamel, said 
to be non-chipping and non-yellowing, is 
being produced by Naugatuck Chemical 
Div. of United States Rubber Co., New 
York 20. It can be applied on metal, glass 
and ceramics by such usual means as spray- 
ing, dipping or roller coating. 

This organic surface coating, known as 
PQL, is supplied as a Xylol solution. Its 
applications range from light reflectors to 
Diesel motors. It is suitable on parts that 
operate at high temperature, such as hair 
iryers, and for kitchen and hospital equip- 
ment. 

The recommended baking schedule is 
20 to 25 min. at 400 F. The minimum 
temperature at which it can be cured is 

75 F; at this temperature 60 min. is 
required to secure optimum properties 

This enamel retains its color up to 
100 F, has a brilliant gloss, and is 
resistant to grease, all organic solvents, and 
salt spray 


aimost 


A two-coat system utilizing a special 
primer is recommended for obtaining best 


mechanical characteristics (#.e., maximum 
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impact and chip resistance.) The primer 
can be applied directly over the metal, 
which requires no special preparation other 
than degreasing. If a one-coat system is 
used, the metal surface must be lightly 
sand- or grit-blasted. 


Laboratory Furnace 
Operates Up to 2900 F 


A new high temperature laboratory com- 
bustion furnace that can be used as a single, 
double or triple tube unit and having a 
maximum high operating range of 2900 I 
has- been announced by the Harry W 
Dietert Co., 9330 Roselawn Ave., Detroit 4. 

The furnace was designed for the in- 
dustrial laboratory and comes as an integral 
unit, ready to plug into the 220-v. outlet, 
supplied complete with power supply, am- 

















meter, rotary power selection < 


; vitches, } 

ing elements, automatic tempe iture ¢ as 
and thermocouple. A combi; tion Fie 
nect switch and circuit breake; js a 
which automatically protects the ri 
against overloads. An electronic i 
temperature controller is furnished y 
the temperature of the furnace ty 


selected in advance and the 
selected is automatically cont: 

Six 34-in. dia. heating elem: 
which provide a radiating sur} 
128 sq. in. The interior of 
chamber is lined with insular; 
which will withstand a maximy 
ture of 3000 F. The outer 
sulating material is 114-in, 
Block. The total furnace wal! 
6% in. 
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Brass Collets Give 
Good Service at Low Cost 


A new line of draw-in collets ma 
brass instead of the usual hardened 
has been introduced by South Bena 


Works, South Bend 22, Ind. Als 
these brass collets are not inter 
place the hardened steel type, the 


practical for many applications. Their 
cost makes them especially desirable 
odd sizes that are used only occasional) 
With reasonable care they will give 
service for short run production jobs 

When worn, a brass collet can be 
bored to a larger diameter. Brass colle 
can also be bored for holding tapers 
irregular shapes. 


These collets are available in four 
and are designed primarily for use wit 
South Bend They are mad 
standard fractional sizes, 1 


lathes. 
16-in Capacit 
up to the maximum capacity of the « 

in increments of 1/64 in. They are a 


available with decimal hole sizes for a 
diameter between 0.0625 in. and the ma 
mum capacity of the collet. 





These brass 


Cai be 


, , 
collets whe? 


wobnred +t lasa J 
reovored to targer dtame 


draw-in 


Collets with metric hole sizes 
plied in increments of 14 mm., an 
between 1.5 mm. and the maximum met! 
collet capacity. Brass collets are not mac 
for square, hexagon, or other special shapes 


MATERIALS & METHOD) 
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prilling and Tapping Machine 
for Irregular Work Pieces 


orimarily for drilling and tap- 
per anodes to receive hanging 
veland Tapping Machine Co., 





Designed 
ing large ©O} 
yks, the ©/¢ 

















his horizontal drilling and tapping ma- 
hine was designed primarily for processing 
uree copper anodes to receive hanging 
hooks. 







Hartville, Ohio, has developed a horizontal 
combination drilling and tapping machine 
incorporating features which make it suita- 
ble for a wide variety of applications in 
drilling and tapping long and irregular- 
shaped work pieces. 

® A hand control indexes the head for 
sconsecutively drilling and tapping, and the 
depth of hole and withdrawal of the tool 
are automatically controlled. A three-posi- 
tion indexing head can also be furnished to 
drill, countersink and tap the work-piece 
with one chucking. 

An air operated vise for holding the 
work-piece is standard equipment. In the 
illustration, however, the air vise is mounted 
Fon a special table which functions as an 
positioning the 
work so that it may be drilled and tapped 
Bat a number of pre-determined points. 

A work rest may be placed on the ways 
por on brackets fastened to the end of the 
column to provide additional support for 
flong pieces. The machine is powered by 
a l-hp. reversing motor and will drill and 
Bap holes up to \% in., National Coarse 
| Thread, in mild steel. 


Bair-operated cross-slide, 


Close Temperature Control 
Provided by New Thermocouple 


_ Anew thermocouple supplied with either 
No. 8 ga. standard chromel alumel or iron 


B “ONstantan element so that it can be 
p “sed with any make of pyrometer has been 
om ed by Arklay S. Richards Co., Inc., 
i M Winchester St., Newton Highlands 61, 
® Mass 
m® Close temperature control is obtained by 
the of a /g-in. O.D. seamless drawn 
. Inc protecting tube which fits thermo- 
SOU] iement closely for maximum sen- 
? < of response. This is particularly 
aqdva 


geous On automatic control instal- 


latic The protecting tube has a wall 
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thickness of 0.147 in:, and is made of 80 
nickel, 13% chromium alloy. 

The terminal head is designed so that 
the thermocouple can be inspected without 
disconnecting leads or using a screw driver. 
Thermocouples wires also enter connector 
without bending. The thermocouple ele- 
ment is replaced by loosening two screws. 
The ceramic connector body withstands high 


An ultrasonic materials tester designed 
to indicate the presence of voids, cracks, 
porosity, laminations, poor bonds, and 
other internal flaws in metals, plastics and 
ceramics has been introduced by.the Special 
Products Div., General Electric Co., Schenec- 
tady, N. Y. The tester is useful in produc- 
tion testing of metal castings, forgings, or 
finished machined parts, as well as plastic 
orf ceramic parts. 

The tester sends a 
waves through the specimen being tested. 
Changes in the amount of energy trans- 
mitted through the specimen are an indica- 
tion of the presence and extent of flaws 
The tester is portable and self-contained, 
and provides a direct reading. Testing is 
not affected by small changes in dimensions 
or position of test pieces. 

The new instrument consists of a com- 
plete wide-band ultrasonic transmitting-re- 
ceiving system having a _ high-frequency 


beam of ultrasonic 


generator, a crystal transducer for produc- 
satisfactory 


ing ultrasonic vibrations, a 


—— 





2 et meg sige 


Mean 
a nato 


To inspect a piece of material, 


Ultrasonic Inspection Device Reveals Flaws in Materials 





temperatures, thus reducing renewal of this 
part on severe applications. 

These thermocouples can be used for 
all general heat treating service including 
neutral salt baths; except sulfurous atmos- 
pheres. The standard lengths are from 12 
in. to 48 in., inclusive, in multiples of 6 
in.; and 60 to 144 in., inclusive, in steps 
of 12 in. 





medium such as water to transmit these 
vibrations, a second crystal transducer to 
convert the received mechanical energy into 
electrical signals, and an indicator supply- 
ing information for materials inspection or 
analysis. 

To examine regularly-shaped specimens, 
the two transducers are immersed in a tank 
containing water, and the specimen is in- 
serted between them. Ultrasonic waves are 
then sent through the specimen, and the 
resulting reading on the indicating instru- 
ment is compared with that for a specimen 
shown to be sound by X-ray, mechanical 
breakage, or sectioning methods. Internal 
flaws will produce measurable decreases in 
total transmission of waves through the 
specimen, and a consequent drop in the 
instrument reading. 

The instrument can also be used to in- 
dicate changes of viscosity, compressibility, 
and density of liquids, when these signifi- 
cantly alter the velocity or attenuation of 
ultrasonic transmission. 





it is placed in the liquid and between the two transducers. 
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HOLES AND SLOTS — 
PIERCED VS CORED 


In designing die castings, remember 
that it is often less costly to pierce 
required holes and slots than to spe- 
cify that they be cored in the casting 
operation. Through cored holes al- 
ways have some flash which must be 
trimmed and, in many cases, it will 
be just as easy to pierce such open- 
ings through uncored walls as to shear 
the flash with a punch. Thanks to 
the high ductility of zinc alloys, pierc- 
ing, blanking and slotting operations 
can be performed without deforma- 
tion of castings. 

A good case in point is the zinc 
alloy die cast housing shown in the 
above drawing. The only holes cored 
in this casting are those in six bosses 
(see A) where thickness exceeds %”, 
and the D-shaped openings at either 
end (see B) which would be difficult 
to pierce because of their shape and 
location. The round holes on the step 
faces at the ends of the casting, the 
star-shaped opening in one side and 
all of the louvres are pierced. 

The louvres could not be cored ad- 
vantageously unless altered in design 
and, even then, a much more expen- 
sive die would be required and the 
openings would contain flash which 
would be difficult to remove. By 
forming these louvres in a stamping 
die, a slitting action is obtained which 
stretches the metal outward on the 
side louvres and inward on those at 
either end. The combination slitting 
and forming is a very rapid operation 
and no flash remains in the openings 
thus produced. The ductile zinc alloy 
withstands this severe forming with- 
out fracture. 

The zinc alloy die cast fan hub 


PRACTICAL CONSIDERATIONS |) IN 






ALLOY SELECTION 


The performance of all die castings 
is based on both good design and 
proper alloy selection. The zinc al- 
loys, covered by specifications of both 
the American Society For Testing 
Materials and the Society of Auto- 
motive Engineers, can provide the 
mechanical properties given in the 
table below. Your die caster under- 
stands the necessity for careful con- 
trol with respect to every element 
involved in alloy formulation to as 
sure maximum mechanical proper- 
ties and dimensional stability. 





PROPERTIES * 





Charpy menpact Strength 
Ft.Lb., %"x%” Bar, as cast 


Tensile Strength, Lbs.,/Sq. In. 
Elongation, % in 2 In., as cast 
Brinell Hardness 





*Properties are as determined on the Zamak alloys. These values, as cast, are well 
above the minimum A.S.T.M. and S.A.E. requirements. 


+ A trade mark (registered in the U. S. Patent Office) identifying the zinc alloys 
developed by The New Jersey Zinc Company and used in the die casting industry. 


MECHANICAL PROPERTIES OF ZINC ALLOYS FOR DIE CASTING | 








ZAMAK{-3 ZAMAK}{-5 
A.S.T.M.-XXi A.S.T. M.-XXV 
$. A. E.-903 $. A. E.-925 
43 48 
41,000 47,600 
10 7 
82 91 








shown below is another interesting 
example of piercing. Due to their 
length and location, the slots for the 
rubber fan blades in this casting are 
pierced. Coring of these slots would 
require a very expensive die and flash 
removal would still be necessary. The 
countersunk hole in the nose of the 
hub is cored, however, since it passes 
through a fairly heavy boss on the 
underside. 





The New Jersey Zinc Company, 160 Front St., New York 7, N. Y. 





For additional data on die casting 
design ask us—or your die casting 
source — for a copy of the booklet 
“Designing For Die Casting.” 







Send for 
your copy 


% 





FOR DIE CASTING Autos 
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Portable Hardness Tester 
for Rounds and Flats Up to 1 In. 


sortable hardness tester that 
is and flats up to 1 in. and 
readings in the Rockwell scales 
‘ith diamond and ball penetrators has been 
veloped 5) Ames Precision Machine 
“orks, Waltham 54, Mass. 
The tester measures depths of penetra- 
; in materials to determine the degree 


A unique 
andies rou! 
byes direct 


‘on 


md 





tester 


This portable Rockwell hardness 
weighs less than 2 lb. 


of hardness. A diamond point penetrator 
s used in testing hard materials and a ball 
point penetrator for testing relatively soft 
materials. Screw action rather than weights 
ind levers is employed. 

Pressure is applied in Kilogram loads to 
orce the penetrators into the. material. 
[hese pressures also cause the C frame to 


+ 


f spring, thereby moving the indicator pointer 


graduations on the dial. 

The tester weighs less than 2 lb. and is 
throughout. It comes complete 
with penetrator$, anvils and test blocks. 


rustless 


Electroplating Rectifier 
Uses Aluminum Back Plates 


Development of an electroplating recti- 


her that employs selenium-on-aluminum 
cells has been “announced. by Wagner 
Brothers, Inc., Dept. “K”, 422 Midland 
Ave., Detroit 3. These cells are said to be 
able to handle momentary overloads of as 
much 1000% of normal capacity. Al- 
umin back plates in place of steel pro- 
vide ximum cooling, and low velocity 
air Circulation is provided by three 10-watt, 
L.S-a fans. 

T ectifier has an effective area of over 
450 in. It occupies a floor area of 
oY ‘q. ft. and is 34 in. high, 36 in. long, 
<2 in. wide, 
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Brush-On Enamel Stripper Has Fast Action 


A new spot enamel stripper for re- 
moval of synthetic enamel and _ other 
coatings has been developed by Enthone, 
Inc., Dept. MA, 442 Elm St., New Haven, 
Conn. This stripper can be used for strip- 
ping of enamel on large parts that cannot 
be immersed in a stripping solution. 

It is a slightly viscous liquid, known as 
S-45, that can be brushed, sprayed or ap- 
plied by dipping. It contains a non-waxy 
evaporating retardent that keeps the strip- 
per on the work until stripping action is 
completed. Stripping is accomplished by 
a wrinkling action so that the enamel can 


be brushed, wiped, or scraped off. No waxy 
residue is left to interfere with adhesion of 
subsequently applied finishes. 

The stripper is said to have fast action 
on most synthetic enamels as well as cer- 
tain nitrocellulose coatings. It is not satis- 
factory for linseed oil paints, phenol-for- 
maldehyde enamels or vinyl type coatings. 
Modified urea-formaldehyde, melamine, and 
alkyd coatings are rapidly stripped. Most 
enamels are loosened in about 5 min., al- 
though some may take longer and require 
several applications. The stripper has no 
harmful action on metals, plastic, or wood. 


Die Casting Machine Has Maximum Casting Rate of 500 Shots Per Hr. 


A new die casting machine of the high- 
speed cold chamber injection type with 
center gate for casting aluminum, magne- 
sium and brass alloys is being produced by 
H. L. Harvill Manufacturing Co., Corona, 
Calif. Provision is made for conversion to 
hot chamber operation for casting zinc, 
lead and tin base alloys. These latter alloys 
may also be cast as cold chamber die cast- 


ings, wherein the metal is hand ladled to 


the shooting cylinder, if so desired. 


The machine is basically a.small, light 
weight cold chamber type capable of casting 
up to 2.6 lb. of aluminum, or a propor- 


This small, light 
weight die casting 
machine is capable 
of casting up to 2.6 
lb. of aluminum. 


tionate volume of other base metal alloys, 
at a Maximum reduction rate of 500 ‘shots’, 
or casting cycles, per hr. 

Engineering specifications 
normal die dimensions of 134 in. vertical 
by 23 in. horizontal with a dimension of 
10 in. between dies in the open position 
and a maximum thickness of the dies when 
closed of 19 in. 

The die platen size is 19 in. by 23 in. 
overall. Oversize dies may be used if ar- 
rangement of the cavity area provides for 


provide for 


the longest dimension to be horizontal and 
the volume of metal does not exceed the 
specified maximum. The vertical dimension 
of dies is limited by the position of the bars 
through the die platens. Clearance between 
the 134-in. tie bars is 1334 in. vertically 
by 1134 in. horizontally. 

The “shooting” or injection piston has a 
diameter of 4 in. with a stroke of 13 in. 
Operating under 1000 psi. oil hydraulic 
pressure, a pressure of 5000 psi. is applied 
on the molten metal injected into the die 
cavity. The overall dimensions are: 2 ft., 
8 in. in width by 12 ft. in length by 4 ft., 





6 in. in height. 

Operation is actuated by oil hydraulics 
provided by a Vichers pump and driven by 
5 hp. electric motor ‘of 220-v., 60 or 50 


cycle, 3-phase type. Controls are semi- 
automatic with automatic time cycle adjust- 
ments of die opening and closing. 
controls are safety-interlocked so that metal 
cannot be injected until the dies are locked 
in their closed position. The hydraulic- 
mechanical locking device locks the dies 


under 100-ton pressure. 


14: 











The 











weary 











Tanks and Fume Washers 
of PYROFLEX Construction 
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ge Pyroflex constructed tank above was built for 
pickling stainless steel in a solution of nitric and 


hydrofluoric acids. 


Many other corrosion-proof tanks have been built 
for acid storage, sulphuric acid pickling, acid rinsing or 


washing. Knight engineers designed these Pyroflex 
Units using the materials best suited for each service 


condition. 


Pyroflex Fume Washers 


The Pyroflex Fume Washer below was designed by 


Knight engineers for roof installation and is being 


used for removing HC1 fumes from vent gases. Similar 


successful Pyroflex Units are in service for other corro- 


sive acid fumes, elimination or suppression of oil and 


=e 


Gas entry side of fume washer. 


acid mists and for remov- 
ing dust from gases. 


Knight will assemble 
Pyroflex constructed units 
in the field or will provide 
experienced supervisors 
for customers’ labor to in- 
stall. Full details of your 
fume disposal problem 
will receive prompt atten- 


tion. 


MAURICE A. KNIGHT 
77 Kelly Ave., Akron 9, O. 










































Bench Fatigue Tester Has 
“Constant-Force” Loading 


To fill the increasing need ‘or 4 ber 
type fatigue testing machine w ch the "J 
stant-force” loading feature, :he Fy 
Locomotive Works, Philadelph.a 4? ~ 
the Sonntag Model SF-2 machine. The a 
machine can be used for flexure rite 
tests on sheet stock of metal, plas, - 
wood. The design eliminates the neq; J 
any electronic equipment, complex linkap 
or special device to maintain a connad 
force while the specimen is under test 

The testing machine uses a revolving ¢, 
centric mass as a means of loading the 


The “constant-force’”’ fatigue testing machin 
with a specimen mounted for testing 


specimen. With this constant force machin 
the load automatically remains constant 
regardless of the changes in the amount 
of deflection of the specimen. A predeter. 
mined load is alternately applied to the 
specimen, and the resulting deflection js 
incidental. In dynamic testing with this 
machine the specimen undergoes the same 
stresses the material would sustain in actual 
use and the point of failure is accurate! 
determined. 

The machine measures 15 by 12 by 3 
in., and can be placed in a cabinet during 
a test so that temperature and humidity 
can be controlled. The machine weighs 
115 Ib., has an alternating force capacity 
of 20 lb. and a speed of 1800 cycles per 
min., with a total travel of the loading 
yoke of 1 in. per cycle. 


@ A _ new type of industrial resistance 
thermometer bulb developed by Leeds 6 
Northrup Co., 4911 Stenton Ave., Phila- 
delphia 44, is good to temperatures as high 
as 1000 F. This thermometer bulb, known 
as Thermohm, has a speed of respons 
matched only by small pipe-type 

wire couples. It has a corrosion-resisting 
stainless tube for protection at norma! pres 
sures and against non-corrosive fluids. Th 
temperature coil is thoroughly  prorecte 
against contamination by moisture or ase. 
It is equipped with the standard un:vers@ 


head that facilitates installation an: co 


nection. 


MATERIALS & METHODS 
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improved Resistance 
as Welders Announced 


aths several welding equip- 


ng : ail rurers have introduced new 
a be: Ciel designs of their standard resis- 
the (On, a weldeé . 

Baldy, Ag improved line of standard motor 
42, Offer riven flash welders, designed for flash 
The ney elding virtually any metal, including alu- 
> fatign. ‘aum, for long periods at high produc- 
Stic an on, has been announced by Progressive 
Need fy My ojder Co., 3050 E. Outer Drive, Detroit 
linkap. ; 
CONStapy ‘The machines may be operated on either 
test through transformers, or d.c. through 
ViNg ¢. he use of storage batteries. All units—in- 
ing iuding electrical and mechanical units— 


e enclosed within the machine frame, and 
lat tops on most of the machine types 
elp make these welders more universal in 
heir applications. Machine control is from 
ne position. 
Welding speeds in these machines have 
een materially increased by close coupling 
‘ the welding current. This provides in- 
reased efficiency and also results in higher 
elding current for a given flashing voltage. 
Another feature is the side rail construction 
bf the moving platen which maintains accu- 
rate product alignment. There are multi- 
step taps on the transformers permitting 16 
distinct steps from 30 to 100% of capacity. 
The flash welders are available in four 
ipacities from 20 kva. to 150 kva., or 
ey can be battery operated for welding 
s within the physical capacity of the 
machine. Upset pressures are 2250, 4500, 
1.500 and 19,600 Ib. for the four machine 
sizes; maximum stock width, vertical fixture 
is 2, 4, 6 and 8 in.; and maximum tube 
O.D., vertical fixture, is 1, 144, 134 and 
this ; In. 
A new type air operated press welder 
with roller anti-friction welding head has 
been developed by the Taylor-Winfield 
Warren, Ohio. There are two styles: 






ne is either a projection welder or a 


[his Taylor-Winfield air operated press 
a roller anti-friction welding 


head. 


projection and spot welder 


a 
ne is are used (Style 1); the other 
welder with a swiveling lower 
he I e ) ) 
i welders the top switches are 
on to the transformer without flex- 
ng 


primary leads, and provision is 


Continued on page 146) 
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Therm -O- flake fjicvcn’s waste 
BY REDUCING HEAT LOSSES... 


MORE THAN 25% of Open Hearth fuel can be 
wasted through heat lost through brickwork 
and heat absorbed by cold infiltered air. 


Therm-Q- flake INsULATIONs are designed to 
reduce heat losses and seal furnace walls against 
cold air infiltration. These are used regularly 
on hundreds of open hearth furnaces and save 
steel producers thousands of fuel dollars daily. 


Theem-O-flakg ENGINEERS will prepare an 
accurate fuel economy survey of existing furnaces 
in your plant and submit complete thermal 
data and recommendations for safe maximum 
insulation of any open hearth furnace, on request. 





Illinois Exclusive Manufacturers of 


a Therm 0: flake 
ad open hearth Insulation 
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ENGELHARD 


INDICATING PYROMETERS 


Despite severe operating conditions, the Engelhard Switch- 
board model (above) responds with delicate sensitiveness 
to variations of 55/1,000,000 of one volt in order to show 
temperature changes of 10° F! Accuracy is assured by a 
high resistance per millivolt that is unaffected by the 
length of connecting leads or by thermocouples of different 
resistances. In addition, a sturdy case and heavy inner 
construction provide permanent efficiency for unusually 
difficult services. 


Readings by direct deflection are made simply and 
instantaneously in either millivolts or temperatures. This 
model can be calibrated with two ranges for one type of 
thermocouple, or for two types of thermocouples in any 
combination desired. It is provided with a zero adjustment 


device to allow setting for ambient temperature variations. 


Write for our complete bulletin today! 


CHARLES ENGELHARD, INCORPORATED 


90 CHESTNUT ST., NEWARK, NEW JERSEY 




















made for use of side moun: 
controls. They are of composir: 
knee construction for maxip 
when projection welding. 
The roller anti-friction wel, 


developed because of the ne fe 
mechanism in which the friction seatil 
constant and at a minimum, yer ne, 
satisfactorily with little Maintenance 7 
a long period of time. 7 

These welders are built to operat. on 


single phase, a.c., 220, 440 or 550 y 
50 or 60 cycle. Style 1 welders 7 
with throat depths of 12, 18 
Style 2 machines have a throat depth of | 
24, 30 or 36 in. 


A new series of rocker arm spot welder 
designed to handle work in the light k 
medium range is offered by the Thos : 
Elestric Welder Co. of Lynn, Mass Avail 
able either as foot, air or motor operate 
machines with 12-, 24- or 30-in. throg 


depth and 20-, 30- or 40-kva. transf 


duction assembly line work. 


In addition to the rocker arm action, the 
welders have the features designed to ip, 
prove performance and simplify mainr 
nance. These include: patented tubular sg. 
ondary transformer with non-corrodino 
non-clogging secondary sections and har 
rolled primary windings; fabricated ste 
trame substantially reinforced to minimi 


L< 


deflections; heavy duty, 5-point 


ing and inspection. 


¢€ A d.c. power supply has been desig 
by the Supe rio? Electr Co., 148 Ch 
St., Bristol, Conn., for continuous 


small regulation and easily adjusted out 


voltage. The maximum d.c. output cu 
is 0.5 amp. It operates from a 115-s 
phase, 50/60 cycle source 


Six-Ton Hydraulic Press 


Offers Speed and Versatility 


A 6-ton capacity air hydraulic press 


assembly, riveting, embossing, staking, ‘ 
ing, crimping and flanging on metals 4 


plastics is being produced by Aér-H)4 
lics, Inc., 410 Broadway, New York 


This press is offered in both bench and f 


models. 

The press may be plugged 
present airline; the 6-ton model wofks 
a 120 to 1 ratio on the air inta! 
sure. Ram pressure is adjustable ai 
trolled to predetermined specificat 
pressures up to 12,000 lb. The sa: 
sure is delivered throughout the | 
the stroke, making possible operat 


otherwise require greater power. Ram spe 
is adjustable from the slowest action ! 


300 rpm.; the stroke is adjustab 
1/16 to 5 in. 


MATERIALS 


d Clectrigy 


COPPer-st 
M  figidin 


» and 
are available 
» + OF 30 jn 


’ Oormer 
capacity, this series provides a Zroup of 


machines for shops doing general spot wel 
ing and special duty welders for mass pro. 


POSIT 
clamp type heat regulator with star locking 


wheel; and indexed terminal block on whid 
all wiring of air or motor operated machine 
is centralized to facilitate maintenance. tes 


A 
gtrip> 
wilt 
by th 
Conn, 
Th 
and 
semi- 
all ol 
torme¢ 
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Bench Wire Stripper 
Qperated by Compressed Air 


ipping machine, which cuts, 


Clectriy 
»PPEL- ste 
a IRidiny 


head Be ers irs one, two and three conductor 
ot a hey) ies up to }2-in. dia., has been -apseg 
Would i. che Williams Products Co., Middletown, 
Pettorn ME Conn. l 
NCE Oye This bench machine can be used by arge 
od small manufacturers for production, 
€Tate On semicproduction, or custom work. One or 
., an MM || of the three basic operations are per- 
aVailabj. formed simultaneously on both ends of the 
t 30 ip. ed. 
th of 1g Othe stripper, known as Codeco, is oper- 
red by compressed air. Sixty pounds air 
Welder im ure will operate the machine to process 


press 
most cord. 
usted to cut, 
specifications. 


Hardened steel knives are ad- 


to 
| strip and slit to the user's 


 2OMSon 
a Avail. 
Operated 
. throg 
Isformer 
FOUP of 
Ot weld. 





ASS pro. 
IM, these 
tO im. 
Mainte. 
ilar sec. 
TOding 
d hard 
d stee| 
iMimize 
OSI TIVE 
locking 
which 
achines 
eC, test 
[his versatile wire stripping machine cuts, 
S121 strips and slits wire. 
hur 
duty All stripped material is removed auto- 
utput matically, thus eliminating the possibility 
urreat Me «of damage to the knives in cleaning. Bronze 
sing bearings are used throughout. It measures 


8 in. wide, 11 in. deep and 25 in. high. 


7 Sapphire Tips Used on 
oe Honing-and Burnishing Tools 


oy The development of four new sapphire 
tipt honing and burnishing tools has been 
floor announced by Sapphire Products Div., El- 
gin National Watch Co., Elgin, Ill. Two of 
tn the new tools are designed for fitting into 
on lathe or drill press, and are used with water 
es as a coolant. 
- Three advantages are claimed for sap- 
ron phire tipt tools: The burnishing tool holds 
res '0 size and remains strictly accurate; it does 
tk or score the bearing; because 
is a nonmetallic and completely 
—~ honporous, it does not seize on or tear 
tion of the bearing surface and does 


| Ol not 
that Sap} yf 


{( any 
‘Continued on page 148) 
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MEEHANIT 


as made by BR 





...replace steel, cast iron 
in tricot machine moving parts 


oF ome problems at once were solved by Robert Reiner, Inc. of Weehawken, 
N. J. in the manufacture of high speed tricot machines. Four wear-resisting, 
moving parts were needed in producing this important knitting unit. Two were 
sought to replace steel on the basis of better service characteristics. Two were 
wanted as replacements for formerly used grades of cast iron so that in one 
case longer life would result, and in the other weight savings would be made 
possible through redesign. The answers to all were provided by Meehanite 
castings made by Brake Shoe. 


Yet no two of these parts are of the same analysis, and among them three 
different basic types of Meehanite castings are represented. They include 
clutches that carry beams... gear hubs that provide locking action between 
spools and castings . .. rocker arms that move forward and backward at rela- 
tively high speeds and ground cams. All four of these castings possess excellent 
machinability with no distortion after machining in combination with one or 
more of these Meehanite properties: abrasion resistance, tensile and transverse 
strengths, toughness, impact resistance, wear resistance, vibration dampening 


and rigidity. 


Your own individual combination of job requirements is a good starting point 
in asking us about “made to order” Meehanite castings and what they can do. 
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HIGH ALLOY CAST ROLLER... Weight 1’h9 pounds 








25% Chromium and 12% Nickel... these are the principal 
elements selected to provide these small rollers with the heat- 


resisting strength to carry the heavy loads in an annealing 
furnace. 


But there’s more to producing consistently sound castings 
than knowing which and how much of the several alloying 
elements to use. High alloy foundry experience is even more 
important. Shop facilities as well as quality and conditioning 
of the molding sand used count heavily toward satisfactory 
castings. These and other important contributing factors can 
be found in the background of the casting service offered by 
Duraloy Metallurgists and Foundrymen. 


We would like to produce your high 
alloy castings. May we quote on your 
next requirements? 





THE UJURALU I COMPANY 


Office and Piant: Scottdale, Pa. e Eastern Office: 12 East 41st Street. New York 17, N 


Los Angeles & San Francisco h 30 & Detroit 
KILSBY & HARMON : F B CORNELL & A 


RP 





148 









not close the pores of pre-lub 
dered metal bearings. 

One of the burnishing too! 
to apply very high finishes x 
faces and counterbores; the 
sizing bearings. They are one-end too: ,.. 
usually are fitted into a lathe. The — 
tools are made in diameters from 0). , 
0.700 in. 

Two sapphire tipt hand burn hing too) 
which feature double ends are include) ;, 
the current development. One of them jy 
solid sapphire members protruding, and; 
round aluminum barrel with hexagon capy 
to protect the ends. It is used chiefly for 
small parts burnishing and honing. ‘T), 


Cated poy, 
tS desipne, 


UtSide »»,. 
ler is f.. 


The U 





e burn 








other is a flat double end honing 49) a 
burnishing tool with solid sapphire inser, on : 
of two different grits. It is used for ‘me, ” ; 
or heavier work than the round barre ” | 
job, accomplishing efficiently the chores oj - t 
longer-established diamond and carboryp, “fe 

igh « 


dum tools. 


Flame Heat Treater for Adap 
Development and Production Jobs #..,. 


A small flame heating unit designed { 
experimental and development work as y + 
as for a variety of small scale pro 
jobs is now being manufactured by Gz 
Appliance Service, Inc., 1211 Webster Av 
nue, Chicago 14. It consists of a circula 
arrangement of burners directed toward; 


; very 
the center of the unit where the work piece _ 
: yuit 
is placed. There are 12 burner arms and - 
several different types of burners. The num 


ber and type of burners used can be varie 
to fit each particular job. 

In the development stage of heat treat 
operations this midget heat treater mak 


possible to determine how a jol 








This midget heat treater has 12 burner 
locations that can be adapted to the requir 
ments of each application 


done, how much heat and time is requit 
before the operation is put on a pf 
scale. Besides this use, it is also 
for all types of flame hardening, brazing 
soldering or annealing operations 
production requirements do not ne 
a large unit. 

The overall dimensions of the un 


a: 


tate 


ao 


(Continued on page 149) 
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AE tools 
uded 10 
lem has 
» aNd y 
ON Caps 
fly for 
R. The 
1S and 
inserts 
larger 
barre! 
eS of 
borun. 


ed Dow. 


CSigne; 
hide m 
IS fo» 
01s ang 
, e tWo 
1.200 


height to table top, 3042 


~ ne 42 10 
ght, ;0 in. It will burn any 


j eter 

part aixed or natural gas. The 

- aie , is from 10,000 to 500,000 
ee? hr., depending on the number of 
_ per hr., 


rners used 
The unit ‘ 
bench tank 
nck into the quen 


in also be furnished with a 
ind air cylinder for lowering 
ch and raising it above 


e burner ring. 


A machine for hot pressing all types of 
naferrous metal and alloy powders has 
ren announced by the National Diamond 
Hone & Wheel Co., 108 Fulton St., New 
ork. The press is especially adapted to the 
uction of corrosion-resistant metal of 





rod 
igh density. 


Buffing Compound Applicator 
Adaptable to All Automatic Machines 


A new buffing compound applicator that 
as an intermittent feed control operating 
bt the rate of 14 strokes per min., and a 
feed ranging from 0.0015 in. to 0.015 in. 
per stroke has been announced by the 
BGeoree L. Nankervis Co., 5442 Second 
Blvd, Detroit 2. The applicator can be 
mounted on any automatic machine (either 
right or left-hand), and can be adapted to 
everything from the simple to complex 
multiple-stage bufhng operations. 

The device is driven by an _ enclosed 
geared head motor. The compound appli- 
cator clamp, with adjustable features to 
mpensate for variable thicknesses and 
standard carrier, will accommodate any 





A typical installation of the buffing com- 
pound applicator showing relation of 
bpblicator to buffing wheel. 


engt K of compound up to 4 in. Spe- 
cial carriers for wider cakes are available. 
Total ght is 20 lb. 

Th itomatic method of applying the 
comp. as compared to feeding by hand 
'S Said to save compound, improve the 
quality and uniformity of the work, and 
Speer the job. 
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Tats Simple 
Shop 
Vustiament 


SHOWS 
DIMENSIONAL ERR 








BEFORE THEY OCCUR] S 


Dimensional errors can be detected 
in advance through a new method of 
quality control—a proven technique offering tremendous say- 
ings wherever parts are produced in quantity by machining 


operations. Here, in brief, is the story: 


When a cutting tool or grinding wheel begins to grow dull, 
clean cutting action ceases and the metal begins to be torn 
off. As a result, (1) there is an increase in surface roughness; 
and (2) dimensional errors are introduced. Once begun, this 
effect increases rapidly, frequently leading to defective 


work before it can be detected by dimensional gaging. 


The very start of poor cutting action is indicated by an 
increase in surface roughness somewhere along the work. 
This “starting-point” is quickly determined by taking Profil- 
ometer readings, right on the production line or even in the 
machine. Impending dimensional errors are thus detected 


before they occur, and consequently are easily prevented. 


The Profilometer gives a direct meter reading of surface 
roughness in microinches. It can be used on practically any 
surface that can be produced by normal machining or grinding 
methods. Used for predetermining errors as described above, 
its initial cost is soon repaid by savings in production time 
and elimination of rejects; and that is only one of its appli- 


cations. 


May we send you descriptive literature? 





TRADE NAME REGISTERED 






The PROFILOMETER 














PIYSICISTS RESEARCH COMPANY 








ANN ARBOR ° MICHIGAN 
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the right refractory 





for every job 















































































ON JOHNS- ~ OM . 
“4 Highest Pounds Required | Estimated Lbs. 71) 
q PRODUCT Recommended whe for } cu. ft. for Laying Containers 
Service Heat Set , - 
—— ciate Construction 1000 Brick 
DARD 2400°F fs 52, 110 100-lb bags 
Intermediate Heat Duty 
2800°F Air Set ns 100-Ib bags 
High Heat Duty 
2400°F a Sz, 70 100-Ib bags 
Insulating Refractory 
Concrete 
i 
3000°F ir 200-400 Ibs+ | $0 a0 
Medium, Air Setting 
: 2700°F Air ] 200-400 Ibs + | to0/250,500.880 
Hard, Air Setting, 
986 3200°F Air 200-400 Ibs+ | $..°2'5s;"s00.850 
Hard, Air Setting, 
Highly Refractory 
LoS 600 Ibs 100-lb bags 
sammignaiiiiain 200-400 Ibs 100-lb bags 
Hang this easy-to-use chart 
600 Ibs 100-lb bags 


in your office or shop— 
it’s yours for the asking. 


It lists the correct refractory cement for every job—from 
door linings to plugging air leaks in boiler settings. It also 
shows highest recommended service temperatures, type of 
set, pounds required per cubic foot of construction or per 


thousand brick, and how packaged. 


Each recommendation is based on more than forty years’ 
performance, and backed by scientific research. 


Ask your J-M Distributor for this free chart or 
write to Johns-Manville, Box 290,N. Y.16,N. Y. SM, 5 


Johns-Menville 
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Life of Pickling Line Rolls 
Increased in New Design 


Almost complete resistanc: 
trom cuts is claimed for a ne 
roll for steel-mill pickling lin 


ry ‘ 
lOld-q 


by Goodyear Tire & Rubber aR sa 
Ohio. This roll utilizes an inne; eee 
fibrous material which guards the ste¢| , 
from contact with acid. The new rol} ... 
tinues to utilize a high grad synther 
rubber cover on the weight-carry ing sy-i,.. 
This outer cover is unaffected | acids, 
Until development of the new fi, 
material, cuts in the rubber surfa a 


pickling tank rolls often permitted , 
reach the core and destroy it. This fh, 
material absorbs the shock of practically 

cuts to which pickling tank rolls are « 
jected, while remaining immune itself , 
damage from acid seeping through the gay 
The roll’s synthetic rubber surtace is bon 
in turn to the fibrous material with a ney 

developed bonding process. 


Aid ¢ 





Cross sectional closeup of 

roll A Steel core oj roll B 
cover u } Zi } ary Core a&al 
fralion ( lest Cul 1} tla [ 


ber surface fatled te p1er ce 


In the pickling process, these 


used to carry sueet steel through 
sulfuric or other acids to remove sca! 
the steel before further rolling. Regard 
of the diameter of the rolls, the protect 
fibrous material is applied to the core 
l4-in. layer. 
carrying 


about WT in. 


surtaces of the rolls wil! 


@ An adjustable multiple spindle 
attachment that drills eight holes 
time has announced by the 
mander Manufacturing Co., 4225 W 
St., Chicago 24. 
drill press to drill eight holes at on 

in any hole pattern on or within 

circle. Minimum center distance 1s 

The positioning of the spindles to ai 
pattern is accomplished by loosen: 
nut on each of the eight locating 
positioning the spindle, and tighten: 
nut. 


been 


It can be attached 
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Similarly, the rubber weight 














Fyplosive Powered Hand Tool 
Performs Fastening Jobs 


nd tool for fastening jobs 
osive power principle of op- 
en introduced by the Tempo 
{02 Perry-Payne Bldg., Cleve- 
e principal uses of this tool 
holes in steel, and to attach 
or steel to concrete, brick or 


eci & 

(he ortar 
The source of power for the tool is 
srovided exploding a blank cartridge 
i enclosed chamber or breach. In this 





F 
I 
on 4 f 
‘ 
aS 
j 
] 
j 





similar in its operation to a 

[he explosion drives a pin of 

igh the short barrel and into steel 

such force that the stud is ‘set’ 

the steel. Tests show that in some 

et stud will resist a direct pul 

O00 |b This, ot course, varies 

lel tool used, the power Cart 

ved and the hardness of the 

tion to the drive pins, which 

unly for fastening purposes, 

ind female threaded studs are 

accommodate bolts or threaded 

Thus, large objects can be fastened 
the seated stud 

[here are three models: the “22” for 

metal objects up to Yg-in. thick 

concrete; the “38”, which can 

th mild steel up to %-in. in 

the “45” for use on heavier jobs 

penetration of mild steel up to 

ck. Cartridge charges of three 

owers are available for the 38’ 


temperature rubp-on solder ror 
work is being marketed by A// 
{// ( > W. Post Ra 


ns, N. Y. It can be used on the 
t aluminum shapes and wire in 
work. On aluminum castings, 
has good matching color and fair 
resistance. It is suitable for filling 
erjng where tightness is essential 
gth is unimportant. 
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Luster-on*— Versatile, 
Attractive, Inexpensive 


and Available 


es 









Unretouched Photograph 





at 


These refrigerator shelves, manufactured the final lacquering ... protection against 
by the Canadian General Electric Company, corrosion by making the zinc passive...and 
are first zinc plated. Thenthey’re Luster-on* sparkling appearance that’s sure to catch a 
Dipped before being coated with water dip customer’s eye. 

lacquer. And the necessary handling that The Canadian General Electric Company 
ordinarily leaves smudges and stains on is but one of many manufacturers that find 
zinc surfaces has no effect on these shelves Luster-on* on zinc inexpensive and easy to 
once they’ve received a simple cold-dip in use in place of hard-to-get, high-priced tin 
Luster-on”*. 


or cadmium. Their approval of Luster-on* 

In addition to giving a more uniform and __is your guarantee of its excellence. Avail- 
attractive finish than untreated zinc, Luster- able in two types—for manual or automatic 
on* provides a superior adhesive surface for use. Send coupon for full details. 


THE CHEMICAL CORPORATION 
t 54 Waltham Ave., Springfield 9, Mass. 






* Patent applied for 


wa : “, a fi t Please send me full particulars about Luster-on* 
7 5 ot] / bright dip for zinc surfaces. I am (am not) send- 
tT SOP Bing sample part for free dip. No obligation, of 


tac § course. 


stein } Name 





. 





Re ee ; i Firm Name 








; i Address 


| 





Speed-up the action of oe Sey 
§ your regular sulphuric 
# acid strip bath by ad- 
i ding Stripode. Salvage 

plating racks in less 
m time with less acid. 
sStripode helps protect 
= the base metal from pit- 





Meeting and roughening. a 

See Send for free sample. a Oa 
oh . . ee 

tee Start savings right a 
Pee away ! 
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Ways to 
Conserve 
Your 
Metal Cleaning 
Compounds 


1. Check your present metal 
cleaning and conditioning 
methods for possible flaws. 


2. Use a material specifically 
designed for the job. 


3. Constantly maintain clean- 
ing solution at recommended 
concentration. 


4. Hold cleaning solutions at 
specified temperature. 


AS a practical aid to the conserva- 
*™ tion of supplies for conditioning 
your metal surfaces Oakite offers 
you the free in-plant services of a 
conveniently located Technical Ser- 


vice Representative. 
| ET our man go over your present 
“ set-up with a fine-tooth comb. 
There is more than an even chance 
that his tank-side check-up will 
result in significant savings in mate- 
rials ... will result in the discovery 
of shortcuts that may mean worth- 
while in both time and 
money. 


savings 


( AKITE Technical Service is 
involves no obligation 
whatsoever. So call address listed 
below. An Oakite Technical Service 
Representative will do everything in 
his power to make the call a profit- 


able Consult Oakite today. 


free... 


one. 


OAKITE PRODUCTS, INC 
32H Thames Street, NEW YORK 6, N.Y 


Techuscal Representateves wn Principal Cotes of U.S. & Caneda 








Specialized Industrial Cleaning 
MATERIALS © METHOOS © SERVICE 
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Single-Crank Toggle Presses 
Designed for Deep Drawing 


A new line of single-crank toggle presses 
in eight sizes ranging from 414- to 7-in. 
shaft dia. and from 8'4- to 2414-in. stroke 
length, has been announced by the E. W. 
Bliss Co., 450 Amsterdam Ave., Detroit. 
They are used for deep drawing operations 
on steel, brass, copper, aluminum and other 
metals. 

The new designs are of steel-weldment 


construction. Operating speeds, stroke 
lengths and die-space dimensions remain 
the same as those for previous models, 


thereby permitting interchange of tools. Re- 
design of the toggle driving mechanism 
provides a cross head with long guides at 
the position where it is most needed. Steel 
rockshafts, yokes and links are provided in 
the toggle-driven blankholder mechanism. 

The presses feature as standard equip- 
ment radially T-slotted bolster plates, and 
direct-connected adjustable bottom lifts out 
to leave the space between the uprights free 
and clear. 

All of the new machines have steel gear- 
ing, guarded to approximately 8 ft. above 





One of the new single-crank drawing presse 
used in deep drawing applications. 
Hoor level. Single helical or herringbone 


gears can be furnished as 


A Bliss manifold 
metal tubing 


an extra feature. 
lubrication system, with 
to each bearing, 1S 
standard equipment, replaceable by 
automatic or automatic 


leading 
semi- 
ot the 


lubricators 


user's choice 


@ A new line of zirconiu 


combustion tubes, use 


m Dase 


refractory 
d in carbon and sulfur 
the Harry W. Dtetert 
, 9330 Roselawn Ave., +. These 
new tubes incorporate design and materials 
to tubes 


analysis, is oftered by 
Co Detroit 


give which will withstand high 
temperatures, withstand thermal shock and 
resist metal splatter. The tubes are gas tight 
and have long life at high temperatures up 


to 2800 F 





FOR 
this 
Brickseal coate 


BRICK 


a A LOE 





Brickseal penetrat 
the pores and j 
of firebrick a 
forms a highly glaz 
ed ceramic ( { 
many times hard 
than the brick, 


Tough and semi-plastic under h 
prevents cracking and spalling re 
gardless of temperature change—ii 
the sample and douse in cold wat 
any number of times. 


Brickseal resists 
abrasion. Force the 
sample brick, either 
hot or cold, against 
an emery wheel and 
see the difference on 
the coated and un- 
coated sides. 


Bricks¢s al 1s ¢ 
perior mortar 
fire walls. Tr) 
pull the samp 
bricks apart altel 
they are heated 0 


2200°. 





Write today for a free sample, No 
obligation, of course. 


rickseal 


REFRACTORY COATING 
5800 So. Hoover Street, Los Ange!l¢s, Calif, 
1029 Clinton Street, Hoboken, New Jets 
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ENGINEERS 
COMPANIES 
SOCIETIES 


Engineers 


lohn A. Comstock has been made 
engineer of materials at the Ithaca, 
N.Y. plant of the Morse Chain Co. 
He was formerly manager, metallur- 
gical laboratory, Westinghouse, at East 
Pittsburgh. He will head Morse’s newly 
formed department of materials en- 
gineering and metallurgy. Mr. Com- 
stock will set up production material 
standards and control and have charge 
f the chemical and metallurgical lab- 












cory 






e P. Nordin, Jr. graduate of 
fassachusetts Institute of Technology. 
s joined Battelle Memorial Institute. 


> where he will do research on the en- 
gineering properties of materials. He 
vas a structure engineer with the 


Douglas Aircraft Co. 


I iin Henry C. Boynton has resigned as 
k onsulting metallurgist, John A. Roeb- 
oati ngs Sons Co., and will do consulting 
: n the manufacture of wire and 
‘ re products, with headquarters at 
Carteret Ave., Trenton 8, N. J. 

He has done some writing for the 


technical press, including MATERIALS 
« METHODS. and may continue writing. 


C. W. Culbertson has become metal- 
lurgical engineer for McNally Picts- 
burg Foundries, Inc., Pittsburg, Kans. 
He will be in charge of advisory tech- 
nical service to castings buyers in the 
western half of the country. 


Char S. Hegel has become man- 
ager, Stainless Steel Div.. Joseph | 2 
Ryerson & Son, Inc.. having been met- 
allurgist, Crucible Steel Co. John W 





Uie s been made manager of the 
llloy Steel Div., having been hereto- 
tore nager of Ryerson’s Alloy Steel 
Department at*New York. He has 
Nome Oct > Chairman of the New Jersey 


American Society for Metals. 
the by-laws committee of the 


N (SM 


Black has been made general 
/ SU] ndent, Buffalo plant, Wick- 

( ncer Steel Div., Colorado Fuel 
Corp. Other associations have 
Deen with Atlas Steels, Ltd., Welland, 











Profits 
Begin 
Here.. 


gy \uduedlltnanien 


Pe 






When carloads of sheet stock are sheets per load, safer, faster and more 
unloaded at the receiving room, actual economically, they are the logical 
manufacturing costs begin. But, when answer to the demand for modern, 
sheet stock is unloaded and carried low cost materials handling. 


into storage or to machines with C-F 


; ie Th - i i iti 
Sheet Lifters, these costs are mini- ere are C-F Lifters in capacities 


mized—stock damage is eliminated from 2 to 60 tons or larger, in standard 
and your end profit begins. Because or semi-special designs to meet any 
C-F Sheet Lifters, under one man end sheet or materials handling require- 
or remote cab control, handle more ment. 


Write for Bulletin SL 23, 
CULLEN-FRIESTEDT, 1314 S. Kilbourn Ave., Chicago 23, Ill. 





positioned welds 
meon better, more 


CULLEN-FRIESTEDT, CHICAGO 23, ILL. 


economical welds 


CONTINENTAL | vA 
FURNACES AND MACHINES | flip 


eT... " are — Masterpieces 
‘| ) / of Design 











GIVING WORLD’S BRASS MILLS 


Minimum labor requirements. 

Special atmospheres for bright annealing. 

Unusual control of quality and uniformity. 

Individual trouble proof designs for specific applications 
One source for all plant equipment. 

Hundreds of designs available for— 


Your preliminary confidential planning— 
Please give us your requirements— 
No obligation of course. 


R.Ph = 





CONTINENTAL KDIIKVETTEPENGINEERS, INC. 
176 West Adams 








“ ASSOCIATE COMPANIES V 
intercontinental Engineers, Inc. « Engenheiros Continental Do Brazil, S. A. VV 
Intercontinental S. A. Buenos Aires “s 


























of AS AX 


PHOSPHOR-COPPER 


Successful foundrymen deoxidize or “clean 
up” molten metal by a scientific method 
worth using as indicated: 





They use phosphorus . . . expertly . . . in 
the form of “Ajax Phosphor Copper’ 
added as the crucible is removed from the 
furnace .. . for virtually all brass and bronze 
alloys. 


In notched waffle sections, or in shot form, 
Ajax 15% P-Cu does its work at .01% (1 oz. 
per 100 Ibs.). Introduced, and having time 
to react when stirred with a whirling motion 





Send for booklet “Ingot Metals of of the skimmer, it causes oxides to rise for 
Today effective removal by skimming from the sur- 
® face. It is best to avoid phosphorus build-up 





NOTE: * “Proper Melting Decreases from back stock.* 
Foundry Losses,” contains interest- 


: " 
ing data. Also, the booklet, ““Non- lf you use phosphorus these days, use Ajax 
| ferrous Ingot Metals of Today.” Phosphor Copper (useful also in producing 
Write for both. They are free. your phosphor bronze). 


ASSOCIATE COMPANIES 


AJAX ELECTRIC CO. @ AJAX ELECTROTHERMIC CORP. @ AJAX ELECTRIC FURNACE CO. @ AJAX ENGINEERING CO. 












information about 


CERIUM 


Just published — The Influence of Minor Elements on 
the Heat Resistance of Standard Alloys. A copy of 
this valuable information available on request. 


“CERIUM STANDARD ALLOY 


Containing 45-50% Cerium-Balance principally rare earth metals 


Also available 
CERIUM MASTER ALLOYS 
with 
ALUMINUM * CARBON «+ COPPER + GOLD «* IRON «< LEAD 
MAGNESIUM * MANGANESE + NICKEL * SILICON + SILVER * TIN 
OTHERS ON REQUEST 


J CERIUM METALS corporation 


522 FIFTH AVENUE * NEW YORK 18, N.Y 
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Ont., and Bethlehem Stec! ¢,,. 
Sparrows Point, Md. 


M. E. Crist has becom: EXECUT) 


vice president and genera! Manage fn 
Nitralloy Corp., having been affiliate as 
with engineering, inspection and bt 

duction for many years. He is 4 o,,: ) 
uate of the U. S. Naval Academy on: r 
Postgraduate School and of Masgaciy, Ae 


setts Institute of Technolog, 


E. C. Kron, formerly with Battel} 
Memorial Institute, is now with th 
Doehler-Jarvis Corp., as metallurgist jp 
charge of steel and iron activities. wis 


headquarters at Toledo, Ohio 


6 
\ 


H. J. French has been made assistyy 
vice president, International Nici 
Co. of Canada, Ltd., having bee; 
sistant manager, Development & 
search Div. He is a past president 
the American Society for Metals 
is prominent with several other 
nical SOCIECTICS. He has done 
executive war work for the gove 
ment, is an author and techni 
ciety medal winner. 


Howard W. Dunbar retired as \ 
president and general manager, Nor 
Co., as of Jan. 21. He is rated as a leade 
in the machine tool world, and in: 
capacity served with the War Pro 
tion Board. He is the author of 
technical articles and books. 
sponsored new methods in the gri 
and machine tool fields. He was 
ident of the National Machine 
Builders’ Assn. in 19438. He will 
tinue with Norton as consultant 





William R. Balph has been n 
works metallurgist, Cuyahoga Works 
Cleveland, American Steel & Wire | 
having been Cold Roll Div. metallur 
gist since May, 1944, where he 1s s 
ceeded by Stuart 5. Kelley. W ilitan 
Miller becomes assistant manager, m¢ 
allurgical department, wire compa 
while John F. Occasione has been mac 
division metallurgist in charge of pr 
ess control. Merle H. Seztfert has ! 
come division metallurgist in fine wi! 


Edward A. Ledeen, former! 
engineer, Gotham Engineering ‘ 
become general manager of Producti 
Methods, Inc.. New York. He has bet 
chief tool engineer for Brewst \e! 
nautical Corp. and project too! eng 
neer on the B-17 and TBY-2 program 

William H. Lenz has resig 
chief metallurgist after nine years Ww!" 
Fansteel Metallurgical Corp., being 
tained by Fansteel as consultant for tht 


MATERIALS & METHOD 
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rest of the year. Recently he has done 
consulting work for Permo, Inc., Chi- 
«go, and is now serving them full time 
1s metallurgical director. 


Dr. Lawrence C. Hicks has been 
made assistant director of research, 
Allegheny Ludlum Steel Corp., having 
heen associate director of research in 
charge of magnetic steel and allied 
products. He belongs to three promi- 
nent metal technical societies. Other ap- 
pointments in research involve John 
H. Crede, Claude M. Sheridan and 
William J. Baldwin. 


Otto W’. Winter has been made pres- 
dent and manager, Acme Pattern & 
Machine Co., Inc., Buffalo. He is a 
former president of the American So- 
ciety of Tool Engineers and is also 
president, Idea Development Corp., an 
engineering and designing firm sup- 
nlementing Acme’s engineering staff. 

Harry E. Orr has become general 
manager of operations, Bridgeville, Pa. 
ind Niagara Falls plants, Vanadium 
Corp. of America. 


Maurice ]. Hoke has become chief 
engineer, Crankshaft and Camshaft 
Divs.. Ohio Crankshaft Co., Cleveland. 


Companies 
[he Reynolds Metals Co. has inaug- 
rated a new service by establishing 


the “Technical Advisor’, a monthly 
echnical paper devoted to how to use 
Juminum mill products most effect- 
ively. The current series is devoted to 
the welding of aluminum. 


The Lapointe Machine Tool Co.. 
Hudson, Mass., world’s oldest and larg- 
est maker of broaches and broaching 
machines, recently completed a colored 
sound film, “Surface Broaching.” 


United Chromium, Ltd., has been 
formed in Canada at 15 Emily St., Tor- 
onto, as a subsidiary of the United 
States company of approximately the 
same name. It will be in charge of 
James Guffe. 


Donald M. MacMillan, formerly with 
Eclipse-Pioneer Div., Bendix Aviation 
Corp 1as formed his own company at 

Warren St., Bergenfield, N. J., to en- 
Sage in electronics research and devel- 
opment, industrial design and technical 


service. Facilities include an electronics 
labor ry and an experimental ma- 
chine Nop. 
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An improved MAC DERMID INCORPORATED Burnish- 
ing Compound for more positive smoothness and gloss on 


Brass, Copper and Nickel Plate. 


® Eliminates the use of steel burnishing balls 


@ Requires 1 to 3 ounces to a gallon 


concentration 




















or ov cren® F c 
METALEX wr oS 

s° Write today for your folder on 
new compounds for your Metal 
Cleaning and Finishing . . . on 
Bright Copper Plating Process — 
the new MAC DERMID method to 
obtain mirror-bright copper de- 
posits from a simple cyanide cop- 
per plating solution. Send re- 
quest to Dept. M. 


<¢* 
yRo?” METEX ACID ADDITIVE 


METEX so 





Visit our Bright Copper Process 
Exhibit at Booth No. 95 during 
the Chicago Production Show 
in the Stevens Hotel. 





(GG PERM 
* Onco “po rated, 


WATERBURY 88, CONNECTICUT 
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RT A Seen 


SOLVE YOUR 
G8 MACHINE TOOL 
| PROBLEMS 

Tey 1 veh’ 4: 


CALL ON BOTWINIK‘’S COMPLETE SERVICE 
AND HUGE SUPPLY 


Deepfreeze Cascade—120 Degrees Indus. Chill. Machine with chill. chamber 24” diam. x 30” 
deep, machine capable of removing 1000 B.T.U.’s per hr. in connec. fluid at —120 Degrees arr. 











for oper. on 440 volt, 3 phase, 60 cycle current. Complete with necessary motors and elect. equip. 
MILLERS 1-B. & S. No. 134A Univ. Miller, * 1-J. & L. No. 5 Turret Lathe, very latest type, 
tbl. wkg. surf. 3614” x 8%”, power feed: long. bar & chuck. equip., hole thru spin. 3”, consid 


20”, trans. feed 7”, vert. 18” 
l - Van Norman No. 3 Duplex Miller, high speed 
mill. attmt., 12 speeds, tble. wkg. surf. 4814” x 


extra tooling. 


SURFACE GRINDERS—|! - Blanchard No. 11 


10”, power feed: long. 32”, cross 12”, vert. 187%”. Roty. Surf. Grinder with 16" mag. chuck. 
1- Van Norman No. 20 Duplex Miller. thi. wis. 3 ~ Blanchard No. 16 Roty. Surf. Grinder, witl 
surf. 41 M4 x 934”, range long. 28” cross 11”. 24 mag. chuck. 
Yk 18” L MISCELLANEOUS- Standard Machine Co. 
Beg aukee No. 2K Vert. Miller, 750 R.P.M., No. 8, 800 Ib. Auto. “4 p Hammer, poppet type 
very latest type. 1 - Waterbury-Farrel Ne 5, capac. 7% J. gle 
TURRET LATHES- & S. No. 3 (1) Joint SSSD Ball Header Ser No. 3968-H,. rate 
; W. & S. No. 4 Turret r ithes, very latest types. capac. diam. ball 11/16” to 7”, stroke of gate 
1 - Gisholt No. 3R Turret Lathe. verv latest 3” rev. per min. about 60, weht. 29,800 Ibs 
type bar and chuck. equij SW ver bed 281,” Brand new—! - Gemc 20” Univ. Shaper, power 
e thr pin. 514” ; von 2 ser. alee louen Sead 
rice incl. exts equiy ipprox $16,000 é 1 - Steptoe 14” V-Ram, k. | S! 
£4 00K r | itior 
PA THIS IS ONLY A PARTIAL LIST OF OUR HUGE STOCK. 
' WRITE, WIRE, PHONE FOR COMPLETE LISTINGS. 






» Botwinik Brothers 


“PRECISION CASTING 


by the 


LOST WAX PROCESS” 


For the first time, a complete catalog 





“4 
: 
- 





designed to give the manufacturer of 
precision small parts, the full picture 3 
of the “Lost Wax” process. 3 
A “‘must”’ for *& The story of ‘Lost Wax” 3 
* How to set up shop ¥ 
all precision casters % How the process works 4 
* Complete directory of equipment = & 
* Chock-full of information y 










* Indexed for easy reference 
*& 32 pages, 8'/."x11". 


EST. 1918 


Precision Casting Sales and Engineering 


64 W. 48th St. © New York 19 
Dept. M 


is Coe you to visit our show- 
room and new completely equipped 
experimental laboratory to be opened 
in the near future. Jonngates | eigen 
No Obligation! ® Bax ote . 


* bee 3 ae 
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SOCIETIES 





Bertold Wolff Ore & = 
Corp., 80 Broad St., New York ¥e 
set up a special service involving ¢, 
solving of individual assorting aq, 
separating problems. He will deal wir 
identifying metals, assorting out coq, 
taminations and picking valuable my). 
terial from a mixture of various meta\ 
etc. 


The Cleveland Chain & Mfe. (, 
Cleveland, has purchased the Wop. 
house Chain Works, Trenton, N. }, 


The general sales offices of both the 
DoAll Co. and the DoAll Inte national 
Co. have moved their entire facilities 
into new streamlined quarters at 
N. Laurel Ave., Des Plaines, I]! 


The Olwer Iron Mining 1as 
planned a long range program of x 
search, construction and expansior 
iron ore beneficiation involving § 
000,000 in the next six years. A: 
portant phase will be studying 
practicability of using low grade o: 


The National Twist Drill & T: 
has removed all manufacturing faci! 
ities to its new Rochester, Mich 


All research activities of the B 
cock G&G Wilcox Co. will eventually 
conducted in a building on a 20 
site near Alliance, Ohio, purcl 
from the Buffalo Weavine & B 
Co. 


The Ladish Drop Forge Co., ( 
Wis., has changed its corporate nan 
Ladish Co., since the scope of 
manufacture has broadened beyond 

original name. 


International Nickel Co., Inc. 
broadening its cooperation with 
versities and colleges. It will furnis 
each institution 50 specimens of nicke! 
containing materials; a portable meta 
identification kit with 35 specimens 
important metals for qualitative iden 
tification; literature and other d 
nickel and motion meet 


The Lodge & Shipley Co., Cincinnat 
has acquired the turret ar and hand 
screw machine business of the Ac’ 
Machine Tool Co., same city. The pu! 
chase did not include the capital 
of Acme, but merely patents, good Ww! 
patterns, trademarks, jigs, fixtut 
ventory and associated items. 


The Linde Air Products Co. announ 

ces plans for construction of a ne¥ 

| oxygen-filling station and _ acerylen 
| producing plant at Jackson, Mis 


MATERIALS & METHODS 
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The Monsanto Chemical Co. has 
has med a new manufacturing division 
“the MBB Texas City, Tex., using as nucleus a 
and f¥B0,000-ron styrene plant bought from 


With ’ War Assets Administration for 

COn- 9 §§0,00U 

a Leeds & Northrup Co., maker of 

“SB ectrical instruments and heat treating 
urnaces, has been given the first an- 

Co, Bal Industrial Relations award of the 

104- piladelp™'s Chamber of Commerce 
nd Board of Trade. 


the A continuous slab heating furnace to 
nal Piheat steel alloy billets prior to rolling 
ties ll be built for Allegheny Ludlum 


Keel Corp. at Brackenridge, Pa., by 


the Rust Furnace Co., Pittsburgh. 


Societies 


I he knegineerin Foundation, 
igh its chairman, Dr. A. B. Kinzel, 

W. 39th St., New York, announces 
that in view of the postwar increase in 
opportunities for productive research 
1 engineering, the Foundation would 
welcome bequests and gifts to supple- 
ment its current principal fund of 

t $L.000.000. 


\ teature of the recent annual ban 
of the Masters’ Electro-Plating 

Inc., was the presentation of a 

lel of a plating barrel to Joseph F. 
Brust in recognition of “his loyal and 


tireless service to the electroplating in- 
iustry. The model was made entirely 

brass and plated all over with a 
eavy coating of gold. 


Under the auspices of the American 


ctroplaters’ Society an Industrial 
rinishing Exposition will be held in 
s Convention Hall, Detroit, from June 


0 inclusive. It will provide the 

postwar Opportunity to see de- 
‘elopments of the past few years. Many 
vill be in actual operation. 


[he third annual spring meeting of 
'¢ Metal Powder Assn. will be held at 
he Waldorf-Astoria Hotel, New York, 
[here will be morning and 
ter technical sessions. 


‘he National Plastics Exposition, 
ponsored by the Society of the Plastics 
Inc., will be held May 6 to 
Coliseum in Chicago. It will 


iran ¢ through new product exhib- 
®, New machinery developments and 
new ricating techniques the prog- 
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COLEMAN SPECTROPHOTOMETER 


FOR PRECISE COLORIMETRIC DETERMINATIONS 


Colorimetric methods research has demonstrated the 
chemist’s need for a VERSATILE instrumen:. 
There are no restrictions on the light band, wave length, 
that may be used . . . while filter photometers are limited 
to the colored glass filters available. 

Coleman Spectrophotometers have slit width sufficiently 


narrow, so that definite, SHARPLY defined wave lengths 
are isolated. 


The UNIVERSAL is a combination Spectrophotometer, 
Photo-Nephelometer and Fluormeter . . . the Junior is 
a direct reading Spectrophotometer. 


TURNING ONE KNOB 


permits selection of precise light band required. 


Gree Exact nephelometric procedures for 


calcium from 0 to 3 ppm. and colorimetric tech- 
nics for magnesium, silica, nitrate nitrogen, etc. 


ALSO .. . for Steel Analysis, the combined | 
method ... one gram sample ... for F, Mo, Ni | 
and Cr has proved most satisfactory. This pro- \ 








Plugs 

cedure is also available for the asking! Into 
110 Vole 

An Authorized Coleman Distributor MM 3-47 ww AC Line 


WILKENS-ANDERSON CO. 


111 NORTH CANAL STREET e CHICAGO, ILLINOIS 





NOZZLES 


Write for I OYAAR Oa .WW.V RO] Ours 


"SPRAY ENGINEERING CO. 


109 CENTRAL STREET * SOMERVILLE 45, MASS. 


















































































Sndisputable ys 


STRICT LABORATORY CONTROLS = GUARANTEED ANALYSIS 


QUANTITY HEATS 
UNIFORM INGOTS 


UNIFORM INGOTS 
BETTER CASTINGS 


’ ROME ALUMINUM ALLOYS ARE CAST 
IN 20,000 POUND HEATS UNDER 
RIGID LABORATORY CONTROL 


Let Us Quote You On Your Requirements 


DONMORE METALS, ... 


149 BROADWAY 





Exclusive Distributors For 


ROME SMELTING & REFINING CORPORATION 


NEW YORK 6, N. Y. 


ROME — NEW YORK 




















This is one of our storage sec- 
tions. Strenes Metal castings have been 
made from these patterns. 

Here are patterns for forming and 
drawing dies used by many of the largest 
sheet metal fabricators . . . manufacturers 
of appliances, automobiles, bicycles, blow- 
ers, caskets, implements, tractors, trucks, 
vaults, etc. 

Here are also patterns for Strenes Metal 
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castings employed as parts of equipment 
. . . bushings, melting pots, pump hous- 
ings and impellers, lathe beds, machine 
bases and the like. 

When you visit our plant, you'll prob- 
ably be surprised at the volume of Strenes 
Metal castings we pour from day to day. 


Strenes Ttetal 


DRAWING AND FORMING DIES 


THE ADVANCE FOUNDRY COMPANY 


100 PARNELL STREET 


DAYTON 3, OHIO 
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ress and potentials of plastics wy x, 
nations’ industries. More than 15 », 
hibitors already have been ‘d 
space. 


ASSO Ed 


The National Association of \,, 
Finishers, Inc., was recently incor. 
ated, with offices at 2236 Dime Bis 
Detroit. Raymond M. Shock js ee. 
utive secretary. The first annual mea StG 
ing of the association is scheduled ; ALK 
be held at the Hotel Statler, Detro:: I ,,,» 


June 22-25. \ 


Phe 


accepted the position of technical exe. S 
utive of the Resistance Welder My 
facturers Assn., with headquarters » 
505 Arch St., Philadelphia 6. Th 
sociation will award $2000 in 
prizes in 1947 for outstanding pap 
dealing with resistance welding 
jects, the contest closing Ju 





Meetings and Expositions 


American Gas Assoctation, indust 
and commercial gas contere 
Boston, Mass. March 1 


American Institute’of Mini 
allurgical Engineers, 
terence on mineral resour 
York, N Y March 

American Soctety of Lubricat 

annual meeting 

burgh, Pa. March 17-1 

y of Tool I 

annual convention. Houstot 

as. March 19-22, 1947 


American Soctet 


American Society tor Metals W ester 
metal congress and exposition. 4 
Francisco, Calif. March 
1947. 

Safety Convention and Exp 
annual meeting. New York, N. ’ 
March 25-28, 1947 

Midwest Power Conference, Chicag 
Ill. March 31-April 2, 194 

National Assoctation of Corr 
Engineers, annual meeting 
cago, Ill. April 7-10, 194 

Electrochemical Society, spring 
ing. Louisville, Ky. April 
1947. 

Southern Machinery & Meta 
position. Atlanta, Ga. April | 
1947. 

American Foundrymen’s Asso¢ta 
national convention. Detroit, 

April 29-May 2, 1947. 
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S exer. , , 
| mee Steelmaking Discussed Informally 
uled + ra4_KS ABOUT STEELMAKING, By Harr) 
Jet aregrle). Published by American Society 
etal’. Cleveland, Ohto, 1946. Cloth, 
C. in., 236 pages. Price $3.50. 
ry, | : This highly interesting and unique book 
| exe | steel is written by an internationally 
Von wn English chemist and metallurgist. 
: was the discoverer or inventor of 
nless cutlery steel 
' [he book is largely non-technical 





talks on various steel topics and 

rest to a wide variety of readers 

\ art suggestion, part history, part 
essentially a biased point of 
various chapters can be read 
yuence one does not depend 
They are like a conversational 


yn various topics. There has 


no effort to make a continuous Story 
he various chapters—13 in all—are 
tollows I—Beginnings chemical 
Microscopes ), I] Molten 
l1i—-Melting Processes ( Huntsman, 

Siemens, Thomas, electric 

nL V Testing Steel, Vi 
Fractures, ViII—-Making Specifica 
mical composition, mechanical 
Vill—Clean Steel, IX—Th«e 

Boss, X—-Complaints, XI] 
rations, XII—Helpful Compar: 

XIII Scrapalurgy.’ 

author Says “This book has 








(ten active occupations growing 
om a comfortable seat in a sunny 
w with neither opportunity nor in- 
nation to collect data and look up 
This veflects the tone of the 

K—one of cordiality and in 









, F Perhaps you, too, have a polishing, buffing or burring 
Practical Cupola Operation operation in your production line—if so, why not con- 
HANDBOOK OF CUPOLA OPERATION sult LEA? Our twenty odd years’ experience in indus- 
Pimc HTION. Pobliched by Amsoricon trial finishing is your assurance that LEA Methods and ‘ 
Pie men’s Asse.. Chicavo. 1946. Cloth LEA Compounds will help you cut costs, save time and 
in., 470 pages. Price $4.50 ps improve the quality of your finishing. 
$5.50 to non-members oii "F 


a welcome addition to the Hand 
I the country It is of decided THE MANUFACTURING co. 
cupola foremen, foundrymen in 
issifications, and to metallurgists 
a splendid example of coopera- 
torial effort. 


‘© book is a product of the Cupola 16 CHERRY AVENUE - WATERBURY 86 - CONNECTICUT 
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“FALLS BRAND’ ALLOYS 


AMERICA’S LARGEST PRODUCERS OF ALLOYS 





‘““FALLS”’ FLUX ‘‘A’’ 
for 


ALUMINUM 


FALLS FLUX will reduce melting costs because 
it will efficiently separate the dross from molten 
aluminum thereby reducing rejections and scrap 
that are caused by dirty metal: 


—cleans, fluxes and removes gases, oxides 
and non-metallic impurities from all 
grades of aluminum. 





—increases the metal yield about 3% 
because it puts all the metal usually lost 
in the dross back into the molten metal. 


—does not smoke, fume or smell. 


—is a dry white powder that will not absorb 
moisture and it can readily be handled 
with the bare hands without burning the 
skin. 





Write for complete details. 


l iQ? N 
N 


Lan .7 @ ‘ = 


Smelting & Refining Division 
Continental-United Industries Co., Inc. 
BUFFALG 17, NEW YORK 
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Research Project or commi:te 
A.F.A. This committee was 


Bar 
tew years ago to consider the ivi 
of research work in the cupcla. 4 
ecutive committee of about 5 le 
foundrymen was appointed, fo lowe). 
by subcommittees on Equipme at: f,., 
Materials and Alloys; Pig Iron: ¢. 


Alloys, Slags, Fluxes and Desulfy,:, 
Fuels and Combustion; Operation . 
Process; Refractories; and Finance 
one of these contains from 10 » 
members, all experts in each field — 
There are 24 chapters and 3 appenj, 
Each subcommittee was made esponsit 
for most of the chapters. For e» ample 4 
subcommittee on Operation and Pr, 
was responsible for the chapters on Cyy 
Operation, Melting Nonferrous Mer 
the Cupola, and Appendix I on App) 
tions of Cast Iron. The subcommit: ,. 
Equipment was responsible for the chy 
ters on Cupola Design, Tuyeres, Specs 
Cupolas, Mechanical Charging Equipme, 
Biowing Equipment, Blast Control Fg 
ment, Equipment for Measuring the Te. 
perature of Molten Iron, Cupola Slag | . 
posal, and so on. The subcommitt — 


™ 
. 


} 


Slags, Fluxes and Desulfurizers waz , 
sponsible for the chapters on Cy 
Slags; Fluxes and Fluxing; and 
Desulfurizers and Desulfurizing. 6; 
chapters were handled in a similar pr 
ner. The chapters are a product 
combined experience of the exper 
the various subcommittees. Over 
practical cupola operators and fou 
metallurgists compiled the extensive 

It is an intensely practical book 
ten by foundrymen for foundrymer 
contains 188 illustrations, 35 tables 
a valuable bibliography of nearly 
references. 


Revised Data on Finishing 4 


FINISHING METAL PRODUCTS—SE' 





¢ 
EDITION. By Herbert R. Sim 
Adolph Bregman. Published by McG 
Hill Book Co., Inc., New York & 
Price $4.00. The first edition of this boo 
brought out in 1935, was written by M & 
Simonds. This, the second edition, has : 
co-author Mr. Bregman, also an author 
in this field. 

In the pretace to this new edition " 
authors say that before she war the imp ( 
tance of protection and appearance . 


ishing metals had been well establish 
The war, however, disturbed certain esta : 
lished trends and values—more empha: 
was placed on protection and less on 4 
pearance, operations were speeded uj} 
less attention was paid to costs. With mot . 
normal conditions in sight, the fact 
appearance and cost are becoming 
prominent. Coatings with new an 
prising properties have appeared 
result of the rapid progress in plasti: 
synthetic resins 

The many developments which 
place during the war and in the year 
preceding are discussed in this new ed: 
The entire subject, as covered in the firs 
edition, is brought up-to-date in this 


MATERIALS & METHODS 
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' 4 three available in 


GORDON 
- Platinum, Platinum- Rhodium 


THERMOCOUPLES 


Thirty-three years of experience 

and “know-how” go into the pro- 
duction of Gordon Platinum, Platinum- 
Rhodium Thermocouples. From this 
experience has evolved the Gordon 
policy which calls for the utmost in 
quality and service, the utmost in 
value to clients. That is why Gordon 
platinum wire is carefully checked for 
thermocouple accuracy against a mas- 
ter thermocouple . . . calibrated and 
certified by the National Bureau of 
Standards. 

The porcelain insulation and pro- 
tecting tubes which go into a com- 
plete thermocouple assembly are of 
the finest quality obtainable. They 
are the best known means of pre- 
venting contamination of the elements 
which result in false e.m.f. values. Also, the Gordon 
G-142 head which goes into a complete thermo- 


Gi42 HEAD , INNER PRIMARY TUBE 








eas INSULATOR 
= | 

ae || CSS: 

| 

1027 ADAPTOR & SECONDARY TUBE 


couple assembly is light in weight and permits 
easy replacement of new elements into a pro- 
tecting tube assembly. 


The Gordon Policy —highest quality 
and standards of material—plus Gordon 
crafismanship at the lowest possible price. 


Write now for full information and price list. 






Grr aruwe ION: 


‘GORDO 
a SERVICES: 


CLAUD S. GORDON Co. 


: sts for 33 Years in the Heat Treating 
ond Temperature Control Field 
: > © 3000 South Wallace St., Chicago 16, Ill. 


* 7016 Euclid Avenue e Cleveland 3, Ohio 
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volume and considerable new material is 
added. Important additions are chapters 
on coloring metals, on costs and estimates, 
and on ofganic coatings. 

The book offers a broad discussion otf 
the finishing of metal products, particu- 
larly the more attractive metal finishes and 
the more efficient means of producing 
them. Other subjects covered include the 
technique involved, commercial aspects, 
sales value of attractive finishes, the eco- 
nomics and equipment, the design of 
parts, and metal finishing costs. 





/ speedy, mobile 
\/ SPOTWELDING 


Other New Books technique is born 
«Eckel and R. J. Randcbough. Published with an Adams! 









ven THE ADAMS PORTABLI 
Purdue Univer pe year SPOTW ELDER—places your welding job 
as close as the nearest 220 or 440-volt A.C 


REYNOLDS ALUMIN \inoys anp Minn Prot outlet in your plant. This simple, light- 
Data Book. Published Reynolds Met weight unit easily carried or piloted by 

ly / 1, Kentucl [4 Card the operator alone, soon pays for itself 

245 pa Price $2.00 through its multiple uses: elimination of 


bottlenecks, savings in costly man-hours 








Key and its ability to turn out a quality product 
The Standard or Watercooled ADAMS 
PORTABLE SPOTWELDER is produced 
\RsI , Ry D V \ in easy to handle pistol and pusher types 
/ , Hf B Co., New York The pistol type gun with adjustable pres- 
[D40. | x 0 f pages. Price $4. sure at welding points assures pin-point 
\ pre I the Amer accuracy because of mts ability to reach the 
P a ,; ilies " most difficult jobs. The push type gun per- 
ed Roosev Wil m mits rapid, accurate spotwelding of large 
B G o : rs, Write surfaces that cannot be reached by the 
, ’ ' aa ' pistol model. Both types will accommodate 
up to and including 16 gauge metal— 
4 ease . res . oe ELECTRODE! heavier metal at intervals. 
MI , ' a / f A few of Adams Portable Spotwelder 
; ' f multiple uses include: fabrication of sam- 
} f , f , ples, and experimental models; Jow cost 
| on-the-spot repair and maintenance weld 
ing; instant corrective production line 
.STM : . welding of flaws, changes and mistakes, 
stand by equipment during peak period 
- overloads ai 
POTENTIA LIAZAR Nor SAl BATHS FOR 
HieAt PREATMEN ; \lera / 
] Vatior Boa Fire l riter \ 
Yor 946. H x 40 > 
Fr member } VB the 
r Wor I 
é ¢ i are 
\ 
OuALITATIVI ANALYsSIs BY Spor TEsTs [HIRI 
fF. piTio B Fy | ” th 
(ern 4 R I Oesper. I } } 
/ hin | \ Y ork JO4 Cloth 
574 apes. Pr $8.0 The old 
125 references \ f} Re q %\ 


Write Departmen 6 


neeroe it enw gree aba? ee a Mustraced folder Rivin 
rtoN. Published by M ns FEME WO, informatio, ~ 
In / nm l ind ({ f \ ) 1%46 (,ar ira \ Karding the me nm re- 
, ny 
xr db ? 50 pa fr $2.0 I I 1Ve features of Ata 


piete eta Be es | there ré pte 
I 


ee PORTABLE SPOTWELDER 





tensile strength, and re live hrink There is als 

1 profuse supply of photographs, drawings, chart S.E. 17th AND BOISE - PORTLAND 2, OREGON 
ind so on. It is of decided practical value t U.S. PATENT 2,402,004 + FOREIGN PATENTS PENDING 
inyone interested in this field 
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600" has been successfully used for many 
years as a solution to many extremely diffi- 
cult bearing problems. It is a true bearing 
metal and—an entirely different one. It has 
a structure made up of two types of crystals 
—soft and hard. The hard crystals are elas- 
tically and uniformly embedded in a matrix 
of soft crystals. The hard crystals absorb the 
pressure in the bearing, diminish the friction, 
and cause a better distribution of lubricating 
@il between bearing surfaces. 


Many thousands of auto and truck trans- 
missions have their reverse idler gears run- 
ning on shafts of ‘600". It is used extensively 
for marine hardware, packaging machinery, 
electrical equipment, pumps of all types, and 
literally hundreds of other tough applications. 


World War II brought 600" metal into a 
great many new fields due to the fact that 
it embodied physical characteristics, resis- 
tance to shock, and the stamina necessary 
for long, grueling runs, excessive vibration 
and high speeds. 


Naval engineers specified 600" metal for 
tough jobs because of its high strength, and 
its proven resistance to corrosion, due to 
direct salt water contact. Diesel powered 
landing craft were equipped with various 
types of synchronizing gears because “600” 
withstood pounding action and the gear 
teeth did not show a tendency to flaking 
and pitting, as was the case when phosphor 
bronze, or the English gear bronzes were used. 


Write us if you have a bearing problem, 
or for complete additional information. 


BRASS CO. ¢ 


PORT HURON, MICHIGAN 
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by T. €. DU MOND 


Aluminum for Snaths 


Recently we read in one of Alcoa's 
publications that their favorite material 
is now about to replace wood in 
snaths. The snath makers, of which 
there are about five in the United 
States, estimate that 1947 will see a 
production of approximately 120,000 
snaths. Here is another example of 
the newer light metals replacing some 
of the old-time favorites. 


Dogs Wagged by Their Tails 


This department is still too young 
to have had any opportunity of testing 
its strength, but if we go through the 
same stages as some metals we may 
someday find that this is the tail 
(should we say tale) that wags the 
big dog to which it is appended. The 
strange phenomena to which we refer 
is the situation in which metal pro- 
ducers find themselves. A recent rise in 
steel scrap prices made scrap more 
expensive than pig iron. The same 
situation held with copper and some of 
the other relatively scarce nonferrous 
metals. 


Roomy Roomettes 

The connection between this item 
and our field of interest may be only 
dimly discernable, but we can’t help 
but comment. The Budd Co. now an- 
nounces that they have designed a 
“cabin” type sleeping car in which the 
“Thin Man” and his brother detective 
the “Fat Man” will be equally com- 
fortable. The latter character will cer- 
tainly appreciate the fact that he can 
lower his berth without protruding 
halfway across the car's corridor 


Watch Out Below 


Apparently there aren't enough 
natural and synthetic hazards now 
which we have to dodge in an often 
futile attempt to keep limbs and head 
intact. Now come a group of physicists 
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who are toying with the production 
of man-made meteors produced by 
shooting particles of metal into the ait 
at a velocity so great that they are 
heated to incandescence by friction. 
Just what practical value there is in 
meteors remains to be seen, but in the 
meantime let’s hope such experiments 
are confined to the V-bomb areas of 
New Mexico 


Applause from the Audience 


Not having seen any statistics on 
the matter, we can’t say which takes 
the most effort—the hissing and boo- 
ing of disapproval or the polite sig- 
nalling of satisfaction. We rather sus- 
pect that the former is the easier, for 
it seems human to voice a complaint 
much more readily than to pay a com- 
pliment. For this reason we are es 
pecially appreciative of those individu- 
als who take the time to write saying 
how well they like a particular article 
or issue. Sometime, however. we would 
like to hear from a reader or readers 
telling how some of the technical in- 
formation presented helped in the so- 
lution of some annoying problem. 
We're not asking for applause—direct- 
ly—but if we are able to learn what 
has helped you, we can give you more 
of the same in the future. In other 
words, feed the kitty if you want an 
encore. 


An Editor's Social Life 


Rumblings in the distance indicate 
that editors of technical journals will 
soon enter a previewing period that 
promises to surpass any of the past 
years. Publicity men seem to have 
reached the conclusion that editors can 
better understand and appreciate new 
products or new offices if they are 
viewed through a highball glass or 
from across a heaped dinner plate. 
It's not that we're complaining, you 
understand, but we would just like to 
have the reader know that keeping 


up-to-date with progress Not 4l 
beer and skittles. The ru Dhings te 
ferred to could be either one of tm 
things—the opening of a battery 
bourbon bottles or the warming 
vocal chords of waiting wives | 


The Show(s) Must Go On 


You who feel it necessary to atten 
the trade and technical shows pertain. 
ing to the metalworking industries hai 
better hire a helper to assist you, j 
one really tried he could probsbh 
find enough shows and meetings 
keep him busy steadily from poy 
through Thanksgiving. It’s our gues 
that one of the best attended show 
this year will be that of the Machin 
Tool Builders, who will unveil t, 
results of their development depan 
ments for the first time in about seve 
or eight years. This year’s show is to x 
held in Chicago in September an 
will be housed in the gigantic Dodg 
plant. The show is scheduled to kay 
10 days and that probably 
long enough for many people 


Little Hope in Taxes 


On one of our recent sojourns 
Washington to listen to the bigwigs 
talk to business paper editors, we got 
the distinct impression that, despite all 
optimistic public statements on tax re 
ductions, high taxes are here to stay for 
a long, long time. It’s too bad that 
governmental unit can’t pull in 
horns and economize to operate wit! 
its income the same as individuals and 
private enterprises must do to survive 


What's A Snath? 


To save you the trouble of searching 
for the answer to “What is a snath?, 
we will report the answer we found 
in a hurried trip to our much used 
dictionary. A snath is the long bent 
handle of a scythe. We'll bet that mos 
farmers using scythes don’t know that 
the wooden handles (soon to be alum: 
num) they wield so competently have 
such a fancy name. 
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